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ELECTRICAL

SPECIAL TOOLS
PART NUMBER TOOL
DESCRIPTION
PV-43568 Fluke ™ 77 Digital
Multimeter
2870630 Timing Light
2870836 Battery
Hydrometer
ELECTRICAL SERVICE
NOTES

Keep the following notes in mind when diagnosing an

electrical problem.

=Refer to wiring diagram for stator and
electrical component resistance
spacifications.

=When measuring resistance of a component
that has a resistance value underiO
Ohms, remember to subtract meter lead
resistance fromthe reading. Connectthe

leads together and record the resistance.
The resistance of the component is equal
totested value minus the lead resistance.

=Become familiar with the operation of your
meter. Be sure isads are in the proper
jack for the test being performed (i.e. 10A
jack for current readings). Refer to the
Owner's manual included with your
meter for more information.

=\/oltage, amperage, and resistance values
included in this manual are obtained
with a Fluke™ 77 Digital Multimeter
(PV-43568). This meter is used for
when diagnosing electrical problems.
Readings obtained with other meters
may differ.

»Pay attention to the prefix on the multimeter
reading (K. M, etc.) and the position of
the decimal point.

=sFor resistance readings, isolate the
component to be tested. Disconnect it
from the wiring harness or power supply.

ELECTRICAL COMPONENTS IDENTIFICATION

Frame

A. ECM/Starier Module
B. Ground Cable

C. Positive Cable

D. Battery

E. Battery Box

F. Reverse Warning Alarm
G. Clips and Straps

H. Battery Vent Tube
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ECM (LOGIC BOX) OPERATION

ECM or Logic Box Wire |Pin Description

Color
| !_fl R }

Black A | Provides signal to ECM that con-
tain pulses that indicate when en-
gine is running or cranking

Brown B Return to Baitery Negative
CD Not Used
Red/ | E | RunSignal. At+12V when the
White ignition switch is on and RUN/OFF
switch is RUN
Pink F Provides +12V When engine is
running or cranking.
White/ | G | _-_ Output to engine starter
Red
White/ | H Input from starter switch
Orange
Orange | J Input from brake switch.
Grounded when brake is engaged.
. Green/ | K Input from transmission Neutral
14 BLK White switch. Grounded when transmis-

sion is in neutral.
The ECM (logic box) provides a starter inter-lock and

engine on power. The ECM senses the engine state
via Black Wire (Pin A). If electrical pulses exist in the
Black Wire the ECM recognizes that the engine is
running. Ifthe engine is running the ECM will not allow
the starter to engage. Ifthe engine is running, the Pink
Wire (Pin F) is engaged to power the hour meter.

IGNITION COIL AIR GAP

Ignition Coil Air Gap:
One of the two other conditions must be met for the 0.012-0.020"
starter to engage. Either the Green/White (Pin K) or (0.30 - 0.50 mm)

the Orange (PIN J) inputs must be turned on {pulled
toground). Once the starter output is energized, it will
remain energized until the input from the White
Orange (PIN H) wire from the starter switch is
removed.

NOTE: When power is applied to the unit through the
Red/White (PIN E) input the Pink (Pin F) output will
energize for a short period of time even if the engine
is not running.
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ELECTRICAL

IGNITION SYSTEM
TROUBLESHOOTING

No Spark, Weak or Intermittent Spark

=Spark plug gap incorrect
=Fouled spark plug

»Faulty spark plug cap or poor connection
to high tension lead

=Relaied wiring loose, disconnected,
shaorted, or corroded

=Engine Stop switch or ignition switch faulty

=\Wire harness or connections wet,
corroded

»Poor ignition coil ground (e.g. coil mount
loose or corroded}

=Incorrect wiring (inspect color coding in
connectors etc)

=Faulty ignition coil winding (measure
resistance of primary and secondary)

=\Worn magneto (RH) end Crankshaft
beatings

»Sheared flywheel key
=Flywhee! ioose or damaged

=Trigger coil air gap toc wide (where
applicable) - should be .012-.020"
(-4-1.0 mm)

=Faulty ECM (logic box) module

CURRENT DRAW - KEY OFF

CAUTION: Do not connect or disconnect the battery
cable or ammeter with the engine running. Damage
will occur to electrical components.

Connect an ammeter in series with the negative
battery cable. Check for current draw with the key off.
If the draw is excessive, loads should be
disconnected from the system one by one until the
draw is eliminated. Check component wiring as weli
as the component for partial shorts to ground to
sliminate the draw.

Refer to lllustration 1.

Current Draw Inspection
Key Off

® ©

M. 1

Gu_rrent Draw Key Off

CHARGING SYSTEM TEST

CAUTION: Do not allow the battery cables to
become disconnected with the engine running.
Follow the steps below as outlined to reduce the
chancé of damage to elecirical components.

WARNING: Never start the engine with the meter
connected in series. The carburetor stop solenoid will
cease to function, stopping the engine.

The “break even” point of the charging system is the
point at which the alternator overcomes all system
loads (lights, etc.) and begins to charge the battery.
Depending on hattery condition and system load, the
break even point may vary slightly. The battery should
be fully charged hefore performing this test.

1. Connect a tachometer
manufacturer’'s instructions.

2. Connect one meter lead {set to DC Volits) to the
positive battery post and the other to the negative
battery post.

3. Shift transmissicn into neutral and start the
engine. With the engine running at idle (900
RPM), observe meter reading. The meter should
read nominal battery voltage.

4. Increase RPM gradually. Normal charging is
indicated by the meter reading gradually rising
with a corresponding increase in RPM. Maximum
charging voltage is achieved when the meter
reads at least 14.2VDC @ 1450 {lights off) or 14.2
VDC @ 1600 {lights on)

5, With lights and other electrical load off, the
average battery point should occur at
approximately 14.2 VDC @1400 RPM.

according to tach
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8. Tumthe lights on arid engage parking brake lock
to keep brake light on.
7. Repeat test, observingammeter and tachometer.
With lights on, the "maximum charge point”
* should occur at approximately14.2 VDC @ 1600
RPM.

8. Failure of the charging system to steadily
- mainiain the maximum charging voitage indicates
a problem with one or more components.

ALTERNATOR OUTPUT TEST
(AC AMP)

This test measures AC amperage from the alternator.

CAUTION: This test simulates a “full load” on the
alternator atidle. Do notincrease idle RPM or perform
this test longer than required to obtain a reading. The
alternator stator winding may overheat. 3-5 seconds
is acceptable.

To Calculate Available Alternator Output

= 200W
R —— = 16.7Am
. 12v ps
250W
— = 20.
12V 0.8 Amps

I = Currentint Amps
F = Power in Watts
E = Electromative Force (Volts)

1. Maximum alternator output will be indicated on

the meter. DO NOT increase engine RPM above

idle,
2. Place the red lead on the tester in the 10A jack.
3. Turn the selector dial io the AC amps position.
Connect the meter leads to the two black wires
leading from the alternator.
5. Starttheengine and let it idle. Reading should be
a minimum of SA/AC at 1200 RPM.

=

10.6

IGNITION SYSTEM
DIAGNOSIS

NO SPARK CONDITION BOTH CYLINDERS
Disconnect Black/White Wire to Stop Diode
Disconnect Each Black to Each Magneto Coil

Check for Corrosion of Electrical Connections
Check Magneto Coil Air Gap

Check Between Magneto Coil and Flywheel for
Foriegn Debris Build-up

NO SPARK CONDITION ONE CYLINDER
Disconnect Black wire at Magneto Coil

Test Coil Primary

Test Coil Secondary

Test Plug Cap

Check for Corrosion of Electrical Connections

Check Between Magneto Coil and Flywheel for
Foriegn Debris Build-up
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ELECTRICAL

CHARGING SYSTEM TESTING FLOW CHART

Using a multitester set on D.C. volts, mea-
sure the battery open circuit voltage (See
OCV Test). lt should be 12.4 volts or more.
Is it?

Whenever charging system problems are suspected, proceed with the following system check.

- No —P

Yes

Remove the battery and properly ser-
vice. Reinstall the fully charged hattery
or a fully charged shop battery.

Meter Setiing: DC Volts
With the fransmission in neutral, no accesso-
riss on, start the engine and increase RPM
to between 1500 and 2500. Read battery
voltage with the muliitester. Readings
should increase to between 13.0 and 14.6 V
D.C. Are they?

No

Y

Meter Setting: DC Volts
Perform system “Maximum Charge Point”
test.

Does charging occur as specified?

No

¥

Ohm stator. (Blk/BIk) If bad replace, if
good,continue with alternator output test.
Meter Setting: AC Amps
Disconnect the Black wires from the reguia-
torfrectifier. Using a multitester, perform an
Alternator Output (AC amp) test. Refer-
ence Page 10.6 for procedure.

Is output at least 5 amps?

Yas

Meter Setting: DC Volts

Reconnect the stator wires. Battery voltage
must be presant on red wire terminal on har-
ness side of voliage regulator connector.

Isit?

1o —m Check Key off Current Draw

- Vo5 —3 will continually discharge if accesso-

—® No —® found, remove the cover and fly-

Check for owner modification, and
discuss operating habits. The battery

ries are operated with the engine at —{
idle RPM. Continued problems
would call for battery inspection.

Inspect the wiririg harness be-
tween the regulator and the stator
for damage. If no damage is

wheel. Inspect the flywheel mag-
nets, stator coll and stator wires
for damage. Repair or replace
any damaged components.

—- g —

Yes

Check regulator/rectifisr connections
and ground, battery connections, cir-
cuit breaker and connecting wires.
Repair or replace faulty wiring or
components.

If all of the previous tests indicate a

good condition, but the charging voltage
does not rise above battery voltage at the
connector or wire harness, replace the volt-
age regulator.

POLARIS
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ELECTRICAL

STARTER SYSTEM
TROUBLESHOOTING

Starter Motor Does Not Turn
=Battery discharged.
gravity

=sLoose or faulty battery cables or
corroded connections (see Voltage
Drop Tests)

=Related wiring loose, disconnected, or
corroded

=Poor ground connections at battery
cable, starter motor or starer
solenoid (see Voltage Drop Tests)

=Faulty key switch
=Faulty kill switch
=Faulty starier solenoid or starter motor.

=Engine problem - seized or binding (Can
engine be rotated easily with recoil
starter?)

Starter Motor Turns Over Slowly

Low specific

=Battery discharged - low specific
gravity

=Excessive circuit resistance - poor
connections (see Voltage Drop Test
below)

=Engine problem - seized or binding
(Can engine be rotated easily?)

=Faulty or worn brushes in starter
mofor

=Automatic compression release
inoperative

Starter Motor Turns - Engine Does Not Rotate

=Faulty starter drive

=Faulty starter drive gears or starter
motor gear

=Faulty flywheel gear or loose flywheel

VOLTAGE DROP TEST

The Voltage Drop Test is used to test for bad
connections. When performing the test, you are
testing the amount of voltage drop through the
connection. A poor or corroded connection will
appear as a high voltage reading. Voltage shown on
the meter when testing connections should not

exceed .1 VDC per connection or component,

10.8

To perform the test, place the meter on DC volts and
place the meter leads across the connection to be
tested. Refertothe charton 10.12to0 perform voltage
drop tests on the starter system.
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ELECTRICAL

STARTER MOTOR
DISASSEMBLY

.

A. Gearcase Assy.
B. Dust Cover Kit
C. Brush Assy.

D. Rubber Cap

E. Magnetic Switch
F. Shift Lever

G. Pinion Assy.

H. Armature

I. Yoke

J. Brush Set

K. Thrust Kit

NOTE: Use only elecirical contact cleaner to clean
starter motor parts. Some solvents may leave a
residue or damage internal parts and insulation.

1. Remove the two bolts, thrust washers, shims, and
sealing O-Rings. Inspect O-Rings and replace if
damaged. NOTE: Al shims must be replaced
during reassembly.

2. Remove brush terminal end of housing while
holding other two sections together.

3. Remove the armature and pinjon.

BRUSH
INSPECTION/REPLACEMENT

1, Using a digital muliitester, measure the
resistance between the cable terminal and the
insulated brush. The reading should be .3 ohms
or less. Measure the resistance between the
cable terminal and brush housing. Make surethse
brush is not touching the case. The reading
should be infinite.

2. Remove nut, flat washer, large phenolic washer,
two small phenolic washers, and O-Ring from
brush terminal. Inspect the O-Ring and replace if
damaged.

3. Remove brush plate and brushes. Replace
springs if they are discolored or have inadequate
tension.

4. Inspect surface of commutator for wear or
discoloration. See Steps 3-6 of armature testing
on Page 10.23.

5. Install a new carbon brush assembly in the brush
housing. NOTE: Be sure that the terminal bolt
insulating washer is properly seated in the
housing, and the tab on the brush plate engages
the notch in the brush plate housing.

6. Place a wrap of electrical tape on the threads of
the terminal bolt to prevent O-Ring damage
during reinstallation.

7. Install the O-Ring over the bolt. Make sure the
O-ring is fully seated.

10.9




ELECTRICAL

8. Remove the electrical tape and reinstall the two
small phenclic washers, the large phenolic
washer, flat washer, and nut.

4. Measure the resistance betwsen each
commutator segment and the armature shaft.

ARMATU RE TESTING The reading should be infinite {no continuity).
5. Check commutator bars for discoloration. Bars
1. Remove armature from starter casing. Note discolored in pairs indicate shorted coils,
order of shims on drive end for reassembly. requiring replacement of the starter motor.
2. Inspect surface of commutaior, Replace if 6. Place armature in a growler. Turn'growler on-and
excessively worn or damaged. position a hacksaw blade or feeler gauge

lengthwise 1/8" (.8 cm) above armature coil
laminates. Rotate armature 360°. If hacksaw
blade is drawn to armature on any pole, the
armature is shorted and must be repiaced.

STARTER ASSEMBLY

1. Place armature in field magnst casing.
2. Install the thrust washers onto armature.

3. Be sure the brush assembly properly fits inside
the cover,

4. Install O-Ring on other end of field magnet casing.
Make sure it is in good condition and not twisted

3. Using a digital multitester, measure the on_ the ca.se. i . -
resistance between each of the commutator 5. Align casing marks and install housing, pushing

s

segments. The reading should be .3 ohms or back brushes while inistailing shaft in bushing.

less. 6. Reinstall starter motor housing bolts. Make sure
O-Rings are in good condition and seated in
groove.

7. Inspect permanent magnets in starter housing.
Make sure they are not cracked or separated from
housing.

CAUTION: Use care when handling starter housing.
Do not drop or strike the housing as magnet damage
is possible. f magnets are damaged, starter must be
replaced.
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ELECTRICAL _ —
SPECIAL TOOLS Ohms, remember to subtract meter lead
— B - resistance from the reading. Connectthe
PART NUMBER TOOL ieads together and record the resistance.
DESCRIPTION ‘The resistance of the component is equal
PV-43568 Fluke ™ 77 Digital totested value minus the lead resistance.
Multimeter =Become familiar with the operation of your
2870630 Timing Light meter. Be sure leads are in the proper
2870836 Battery jack for the test being performed (i.e. 10A
Hydrometer jack for current readings). Refer to the
2460761 Hall Sensor Probe Owner's manual included with your
Harness meter for more information.
2871745 Static Timing Light =Voltage, amperage, and resistance values
Harness included in this manual are obtained

with a Fluke™ 77 Digital Multimeter
(PV~43568). This meter is used for

when diagnosing electrical problems.
_ELECTRICAL SERVIC_ Readings obtained with other meters
differ.
TES mey dimer.
L =Pay attention o the prefix on the multimeter
Keep the following notes in mind when diagnosing an reading (K, M, etc.) and the position of
electrical problem. the decimal point.

=For resistance readings, isolate the
component to be tested. Disconnect it
from the wiring harness or power supply.

=Refer to wiring diagram for stator and
electrical component resistance
specifications.

=When measuring resistance of a component
that has a resistance value under1Q

ELECTRICAL COMPONENTS IDENTIFICATION

Regulator
~— B

qj v \ % attery Cable

. Clips
RPM Liriter Heat

Sink ¢ e

CDi Bracket
: R
1‘/ /

% CDI i
Rack MountPad <> Solencid Cable
@ Magnetic Switch

12 VDC

Cutoff \;
L d

Coil =

Electrical Cover

Oif Tank Bracket
Bracket B aﬁery Box
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