CIRCUIT OPERATION AND DIAGNOSIS—445

ELECTRICAL

INDICATOR LIGHTS, GAUGES,
HOURMETER, AND LIGHTS CIRCUIT
OPERATION—445 (S.N. 070001—)

Function:

ENGINE OIL PRESSURE LIGHT:
To alert operator of low engine oil pressure by
illuminating a lamp.

FUEL GAUGE:
To inform the operator of the fuel level in the tank.

COOLANT TEMPERATURE GAUGE:

To inform the operator of the engine coolant
temperature.

HOURMETER:

To record the number of hours the engine is running.
LIGHTS:

To provide power to the head lights, tail lights, and
instrument panel lights for illumination if desired by the
operator.

Operating Conditions:

The key switch must be in the run position and the
lights switch must be in the on position.

System Operation:

Current (A) flows from the battery (G1) to the starting
motor (M1), fusible link (F2), and B terminal of the key
switch (S1). With the key switch in the run position,
current flows through the switch to the light and power
fuses (F4 and F5), fuel gauge, engine oil pressure light
(H1), coolant temperature gauge (P3), hourmeter (P2),
dash lights (H5), and lights switch (S6).

ENGINE OIL PRESSURE LIGHT:

When the engine oil pressure switch (B2) is closed, a
path to ground (D) is made which turns on the indicator
light. The oil pressure switch will be closed if the engine
is not running or the engine oil pressure is below 28
kPa (4 psi). With the key switch in the run position, the
engine oil pressure light will be on. This is to inform the
operator that the light is functioning. The engine oil
pressure light will go out after normal engine start-up.

FUEL GAUGE:

Current (C) flows from the fuel gauge to the fuel gauge
sensor (B7). Current flow through the sensor is
controlled by a variable resistor. As the sensor float
moves to agree with the fuel level, the amount of
resistance increases or decreases accordingly. The
gauge senses the change in resistance and moves the
gauge needle to indicate the fuel level.

COOLANT TEMPERATURE GAUGE:

Current (E) flows from the coolant temperature gauge
to the coolant temperature sensor (B1). Current flow
through the sensor is controlled by a temperature
sensitive variable resistor. As the coolant temperature
increases or decreases, the amount of resistance in
the sensor increases or decreases accordingly. The
gauge senses the change in resistance and moves the
gauge needle to indicate the coolant temperature.

HOURMETER:

Power for the hourmeter (P2) comes from the key
switch (S3). When the key switch is in the run position,
the hourmeter will be operating.

LIGHTS:

With the lights switch (S6) in the on position (switch
closed), current flows to the head lights (E5 and E6),
tail lights (E7 and E8), and dash lights (H5) in the
instrument panel (A4) to turn on each light. The circuit
is protected by F4 fuse - 15A in the control/fuse module
(A2).
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ELECTRICAL

CIRCUIT OPERATION AND DIAGNOSIS—445 N. AMERICAN/EXPORT

INDICATOR LIGHTS, GAUGES, HOUR METER, AND LIGHT CIRCUIT SCHEMATIC—445 (S.N. —070000)
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CIRCUIT OPERATION AND DIAGNOSIS—445 N. American/Export ELECTRICAL

INDICATOR LIGHTS, GAUGES, HOUR METER, AND LIGHT CIRCUIT SCHEMATIC—445 (S.N. 070001—)
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CIRCUIT OPERATION AND DIAGNOSIS—445 ELECTRICAL

OIL PRESSURE LIGHT AND » Oil pressure sensor lead (A) disconnected.
HOURMETER CIRCUIT DIAGNOSIS : I\K/I?:esrmgfgha?r;?o)szzzgon battery negative

. ve (— Yy 1V
—445 (S.N. —070000) () terminal,

» Meter positive (+) lead on numbered test point.
Test Conditions: » Check connection for corrosion and loose

: . terminals when testing.
* PTO switch off position. g

* Park brake engaged.

Test/Check Point Normal If Not Normal

1. Battery positive terminal. 11.8—13.2 volts. Test battery.

2. Dash panel module Battery voltage. Check power circuit test points.
terminal 14.

3. Dash panel module Battery voltage. Replace oil pressure light bulb.
terminal 13.

4. Oil pressure sensor lead. Battery voltage. Check 620 tan wire and blu/red

wire.

Test Conditions:
* Key switch in off position.

Test/Check Point Normal If Not Normal
5. Oil pressure sensor. Continuity to ground Check engine ground, if ok replace
Maximum 0.1 ohms resistance. oil pressure sensor.
6. Dash panel module terminal Maximum 0.1 ohms resistance. Check engine ground connection,
11—Hourmeter check. 100 and 135 blk wires, if ok replace
dash panel module.
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OIL PRESSURE LIGHT AND HOURMETER CIRCUIT TEST POINTS—445
(S.N. —070000)
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9/23/99 5-215



CIRCUIT OPERATION AND DIAGNOSIS—445

ELECTRICAL

OIL PRESSURE LIGHT AND
HOURMETER CIRCUIT DIAGNOSIS
—445 (S.N. 070001— )

Test Conditions:
* PTO switch in off position.
« Prak brake engaged.

« Oil pressure sensor lead (A) disconnected.
 Key switch in run position.

* Meter negative (-) lead on battery negative (-)

terminal.

» Meter positive (+) lead on numbered test point.
» Check connection for corrosion and lose terminals

when testing.

Test/Check Point

Normal

If Not Normal

1. Battery positive terminal.

11.8—13.2 volts.

Test battery.

2. Instrument panel connector
terminal 14.

Battery voltage.

Check power circuit test points.

3. Instrument panel connector
terminal 13.

Battery voltage.

Replace oil pressure light bulb.

4. Oil pressure switch lead.

Battery voltage.

Check 620 tan wire.

Test Conditions:
* Key switch in off position.

Test/Check Point

Normal

If Not Normal

5. Oil pressure sensor.

Continuity to ground.
Maximum 0.1 ohms resistance.

Check engine ground, if ok replace
oil pressure sensor.

6. Instrument panel connector
terminal 11—Hourmeter
check.

Maximum 0.1 ohms resistance.

Check engine ground connection.
100 and 135 blk wires, if ok replace
instrument panel.
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OIL PRESSURE LIGHT AND HOURMETER CIRCUIT TEST POINTS—445
(S.N. 070001— )
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CIRCUIT OPERATION AND DIAGNOSIS—445

ELECTRICAL

COOLANT TEMPERATURE GAUGE
CIRCUIT DIAGNOSIS—445

(S.N. —070000)

Test Conditions:

« PTO switch off position.
« Park brake engaged.

 Coolant temperature sensor lead (A) disconnected.
 Key switch run position.

* Meter negative () lead on battery negative

(-) terminal.

» Meter positive (+) lead on numbered test point.

* Check connection for corrosion and loose
terminals when testing.

Test/Check Point

Normal

If Not Normal

1. Battery positive terminal.

11.8—13.2 volts.

Test battery.

2. Dash panel module
terminal 14.
445 only—Dash panel
module terminal 14, 503 yel
wire.

Battery voltage.

Check power circuit diagnosis.

3. Dash panel module terminal 2.

Battery voltage.

Replace dash panel module.

4. Coolant temperature sensor.

Battery voltage.

Check 300 org/wht wire and yel
wire lead.

Test Conditions:
Key switch in off position.

Test/Check Point

Normal

If Not Normal

5. Dash panel module
terminal 11.

Maximum 0.1 ohms resistance.

Check battery negative cable,
engine ground connection,
100 and 135 blk wires.

Test Conditions:
« Key switch in run position.

* Check coolant temperature gauge needle
position with coolant temperature sensor
lead disconnected and then grounded.

Test/Check Point

Normal

If Not Normal

6. Coolant temperature gauge.

Needle at cold position with lead
disconnected and hot position with
lead grounded.

Replace dash panel module.
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ELECTRICAL

CIRCUIT OPERATION AND DIAGNOSIS—445

COOLANT TEMPERATURE GAUGE
CIRCUIT DIAGNOSIS—445
(S.N. —070000) (continued)

Test Conditions:
» Key switch in off position.

« Coolant temperature sensor lead disconnected.

Test/Check Point

Normal

If Not Normal

7. Coolant temperature sensor.

Continuity to ground—resistance
depends on engine temperature.
Sensor threads not corroded.

Replace coolant temperature

Sensor.

COOLANT TEMPERATURE GAUGE CIRCUIT TEST POINTS—445

(S.N. —070000)

M46239
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CIRCUIT OPERATION AND DIAGNOSIS—445 ELECTRICAL

COOLANT TEMPERATURE GAUGE « Coolant temperature sensor lead (A) disconnected.
CIRCUIT DIAGNOSIS— « Key switch in run position.

* Met ti —-) lead batt ti _
445 (S_N_ 070001_) te?n?i%aﬂ.ega ive (-) lead on battery negative (=)

» Meter positive (+) lead on numbered test point.

» Check connection for corrosion and loose terminals
when testing.

Test Conditions:
* PTO switch in off position.
* Park brake engaged.

Test/Check Point Normal If Not Normal

1. Battery positive terminal. 11.8—13.2 volts. Test battery.

2. Instrument panel connector Battery voltage. Check power circuit diagnosis.
terminal 14.

3. Instrument panel connector Battery voltage. Replace instrument panel
terminal 2.

4. Coolant temperature sensor. Battery voltage. Check 300 org/wht wire and yel

wire lead.

Test Conditions:
Key switch in off position.

Test/Check Point Normal If Not Normal
5. Instrument panel connector Maximum 0.1 ohms resistance. Check battery negative cable,
terminal 11. engine ground connection,
100 and 135 blk wires.

Test Conditions:

« Key switch in run position.

« Check coolant temperature gauge needle position
with  coolant  temperature  sensor lead
disconnected and then grounded.

Test/Check Point Normal If Not Normal

6. Coolant temperature gauge. Needle at cold position with lead Replace instrument panel.
disconnected and hot position with
lead grounded.
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ELECTRICAL

CIRCUIT OPERATION AND DIAGNOSIS—445

COOLANT TEMPERATURE GAUGE
CIRCUIT DIAGNOSIS—445
(S.N. 070001— ) (continued)

Test Conditions:
» Key switch in off position.

« Coolant temperature sensor lead disconnected.

Test/Check Point

Normal

If Not Normal

7. Coolant temperature sensor.

Continuity to ground—resistance
depends on engine temperature.
Sensor threads not corroded.

Replace coolant temperature

Sensor.

COOLANT TEMPERATURE GAUGE CIRCUIT TEST POINTS—445

(S.N. 070001— )
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CIRCUIT OPERATION AND DIAGNOSIS—445

ELECTRICAL

FUEL GAUGE CIRCUIT

DIAGNOSIS—445 (S.N. —070000)

Test Conditions:

* PTO switch off position.
« Park brake engaged.

« Key switch run position.

terminal.

* Meter negative (-) lead on battery negative (-)

» Meter positive (+) lead on numbered test point.
» Check connection for corrosion and loose terminals

when testing.

 Fuel gauge sensor connector (A) disconnected.

Test/Check Point

Normal

If Not Normal

1. Battery positive terminal.

11.8—13.2 volts.

Test battery.

2. Dash panel module

Battery voltage.

Check power circuit diagnosis.

terminal 14.
3. Dash panel module terminal 7. | 0.69—4.5 volts. Replace dash panel module.
4. Fuel gauge sensor lead. 0.69—4.5 volts. Check 900 blk/wht wire and red
wires.
Test Conditions:
« Key switch in off position.
Test/Check Point Normal If Not Normal

5. Fuel gauge sensor ground
lead.

Maximum 0.1 ohms resistance.

Check battery negative cable,
engine ground connection, 100 and
120 blk wires.

6. Dash panel module terminal 6.

Maximum 0.1 ohms resistance.

Check 137 blk wire.

Test Conditions:
« Key switch in run position.

» Check fuel gauge needle position with fuel gauge.
» Sensor lead (blk/wht wire) disconnected and then

grounded.

Test/Check Point

Normal

If Not Normal

7. Fuel gauge.

Full position with lead disconnected
and “empty” position with lead
grounded.

Replace dash panel module.

Test Conditions:
* Key switch in off position.

« Disconnect fuel gauge sensor connector.

* Remove fuel gauge sensor from tank so
float can be raised and lowered.

Test/Check Point

Normal

If Not Normal

8. Fuel gauge sensor float (check
between red and blk wires on
sensor side).

Resistance increases as float is
raised and decreases as float is
lowered. Resistance about 6—200
ohms.

Replace fuel gauge sensor.
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FUEL GAUGE CIRCUIT TEST POINTS—445 (S.N. —070000)
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CIRCUIT OPERATION AND DIAGNOSIS—445

ELECTRICAL

FUEL GAUGE CIRCUIT

DIAGNOSIS—445 (S.N. 070001— )

Test Conditions:
« PTO switch in off position.
« Park brake engaged.

* Fuel gauge sensor connector (A) disconnected.

 Key switch in run position.

* Meter negative (-) lead on battery negative (-)

terminal.

» Meter positive (+) lead on numbered test point.
» Check connection for corrosion and loose terminals

when testing.

Test/Check Point

Normal

If Not Normal

1. Battery positive terminal.

11.8—13.2 volts.

Test battery.

2. Instrument panel connector
terminal 14.

Battery voltage.

Check power circuit diagnosis.

3. Instrument panel connector
terminal 7.

0.69—4.5 volts.

Replace instrument panel.

4. Fuel gauge sensor lead.

0.69—4.5 volts.

Check 900 blk/wht wire and red
wires.

Test Conditions:
» Key switch in off position.

Test/Check Point

Normal

If Not Normal

5. Fuel gauge sensor ground
lead.

Maximum 0.1 ohms resistance.

Check battery negative cable,
engine ground connection, 100 and
120 blk wires.

6. Instrument panel connector
terminal 6.

Maximum 0.1 ohms resistance.

Check 137 blk wire.

Test Conditions:
* Key switch in run position.

« Check fuel gauge needle position with fuel gauge
sensor lead (blk/wht wire) disconnected and then

grounded.

Test/Check Point

Normal

If Not Normal

7. Fuel gauge.

Full position with lead disconnected
and “empty” position with lead
grounded.

Replace instrument panel.

Test Conditions:
* Key switch in off position.

« Disconnect fuel gauge sensor connector.
« Remove fuel gauge sensor from tank so float can

be raised and lowered.

Test/Check Point

Normal

If Not Normal

8. Fuel gauge sensor float (check
between red and blk wires on
sensor side).

Resistance increases as float is
raised and decreases as float is
lowered. Resistance about 6—200
ohms.

Replace fuel gauge sensor.
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FUEL GAUGE CIRCUIT TEST POINTS—445 (S.N. 070001—)
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CIRCUIT OPERATION AND DIAGNOSIS—445 ELECTRICAL

LIGHTS CIRCUIT DIAGNOSIS—445
(S.N. —070000)

* Key switch in run position.
« Lights switch in on position.
* Meter negative (-) lead on battery negative (-)

Test Conditions:

« Light bulb continuity is ok or light bulb replaced.

* PTO switch in off position.
« Park brake engaged.

terminal.

» Meter positive (+) lead on numbered test point.

» Check connection for corrosion and loose terminals

when testing.

Test/Check Point

Normal

If Not Normal

1. Battery positive terminal. 11.8—13.2 volts. Test battery.

2. Lights switch. Battery voltage. Check power circuit test points.

3. Lights switch. Battery voltage. Test lights switch.

4. Instrument panel connector Battery voltage. Check 451 yel/wht wire.

terminal 5.

5. Left head light. Battery voltage. Check 455 yel/wht wire.

6. Right head light. Battery voltage. Check 456 yel/wht wire.

7. Left tail light. Battery voltage. Check 460 yel/wht wire.

8. Right tail light. Battery voltage. Check 459 yel/wht wire.
Test Conditions:

* Key switch in off position.

Test/Check Point Normal If Not Normal

9. Right tail light.

Maximum 0.1 ohms resistance.

Check battery negative cable,
engine ground connection, 100,
120, 121 and 122 blk wires

10. Left tail light.

Maximum 0.1 ohms resistance.

Check 123 blk wire.

11. Left head light.

Maximum 0.1 ohms resistance.

Check 110 blk wire.

12. Right head light.

Maximum 0.1 ohms resistance.

Check 111 blk wire.

13. Instrument panel connector
terminal 11.

Maximum 0.1 ohms resistance.

Check 135 blk wire, if ok replace
instrument panel.
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LIGHTS CIRCUIT DIAGNOSIS—445
(S.N. 070001— )

* Key switch in run position.
« Lights switch in on position.
* Meter negative (-) lead on battery negative (-)

Test Conditions:

« Light bulb continuity is ok or light bulb replaced.

* PTO switch in off position.
« Park brake engaged.

terminal.

» Meter positive (+) lead on numbered test point.

» Check connection for corrosion and loose terminals

when testing.

Test/Check Point

Normal

If Not Normal

1. Battery positive terminal. 11.8—13.2 volts. Test battery.

2. Lights switch. Battery voltage. Check power circuit test points.

3. Lights switch. Battery voltage. Test lights switch.

4. Instrument panel connector Battery voltage. Check 451 yel/wht wire.

terminal 5.

5. Left head light. Battery voltage. Check 455 yel/wht wire.

6. Right head light. Battery voltage. Check 456 yel/wht wire.

7. Left tail light. Battery voltage. Check 460 yel/wht wire.

8. Right tail light. Battery voltage. Check 459 yel/wht wire.
Test Conditions:

* Key switch in off position.

Test/Check Point Normal If Not Normal

9. Right tail light.

Maximum 0.1 ohms resistance.

Check battery negative cable,
engine ground connection, 100,
120, 121 and 122 blk wires

10. Left tail light.

Maximum 0.1 ohms resistance.

Check 123 blk wire.

11. Left head light.

Maximum 0.1 ohms resistance.

Check 110 blk wire.

12. Right head light.

Maximum 0.1 ohms resistance.

Check 111 blk wire.

13. Instrument panel connector
terminal 11.

Maximum 0.1 ohms resistance.

Check 135 blk wire, if ok replace
instrument panel.
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CIRCUIT OPERATION AND DIAGNOSIS—445

ELECTRICAL

FUEL INJECTOR AND FUEL PUMP
CIRCUIT OPERATION—
445 (S.N. —70000)

Function:

The fuel pump provides pressurized fuel to the fuel
injector. The fuel injector injects pressurized fuel into
the throttle body at the correct time and duration for the
current engine operating conditions.

Operating Conditions:

To energize the fuel pump and injector, the key switch
must be in the run or start position, and the operator
must be on the seat (seat switch closed) or with the
operator off the seat, the brake pedal must be
depressed (brake switch closed) and the PTO switch
must be off (PTO switch closed).

System Operation:

The fuel pump and injector are controlled by the fuel
injection module. The fuel injection module energizes
or de-energizes the fuel injector and fuel pump relay
based on input received from the engine sensors
(pulser coil (B4), key switch (S1), air temperature
sensor (B1), coolant temperature sensor (B2), and air
pressure sensor (B3)). The engine sensors send
signals that show environmental and engine operating
conditions to a computer in the fuel injection module.
The fuel injection module computer processes the
engine, sensor signals and calculates the quantity of
fuel to be injected, ignition timing, and duration of fuel
pump operation for the current engine operating
conditions. The fuel injection module computer has the
following fuel injection correction conditions:

e Cold start enrichment—When the engine is cold
and when the starting motor is cranking.

« After start enrichment—When the engine is cold
and when the key switch is turned from start to run
position.

« Warm up enrichment—When the engine is cold and
when the engine is running.

« Fuel shut-off—When the engine speed exceeds the
preset rpm or the operator gets off the seat withthe
PTO engaged or the brake pedal released.

The engine is shut off by de-energizing the ignition and
safety relay which breaks the path to ground for the fuel
injection module. Current (A) flows from the battery
(G1) to the starting motor (M1), fusible links (F1, F2),
key switch terminal B (S1), fuel injection fuse (F5), and
the fuel injection relay terminal 87 (K5). Current from
the fuel injection relay cannot flow to the fuel injection
module (Al) until the relay is energized. With the
operator off the seat and the key switch in the run
position, current flows from key switch terminal B to
terminal A, power fuse (F4), ignition relay terminal 87,
brake switch (S3) (brake pedal depressed), PTO switch
(S4) (PTO disengaged), ignition relay coil terminal 85,
ignition LED (E1), and fuel injection relay coil terminal
85 (K5). The ignition LED indicates that power is
available to the ignition relay coil. With the fuel injection
relay energized, current (E) flows to the fuel injection
module, fuel injector, and fuel pump relay terminals 87
and 85. Current from the fuel pump relay cannot flow to
the fuel pump until the relay is energized. The fuel
injector and fuel pump relay cannot be energized until a
ground path is provided through the fuel injection
module. With the ignition relay energized, current (C)
flows to the PTO switch and safety relay terminal 86,
energizing the relay. When the relay is energized a path
to ground is provided for the fuel injection module.An
alternate current path is provided to keep the ignition
and the safety relay energized when the PTO is
engaged or the brake pedal is released. With the
operator on the seat (seat switch (S2) closed), current
(D) flows to the ignition relay coil, keeping the relay
energized. If the operator leaves the seat with the PTO
engaged or the brake pedal released, current to the
ignition relay coil is stopped. The ignition and safety
relays open, which opens the fuel injection module
ground and de-energizes the fuel injector stopping the
fuel. A delay capacitor in the ignition module provides
current for 1/2 second to keep the ignition relay coil
energized if the operator bounces on the seat. The fuel
injection module creates a path to ground and
energizes the fuel injector and fuel pump relay. The fuel
injector opens and fuel is injected into the throttle body.
Current from the fuel pump relay flows to the fuel pump
motor causing it to turn and pressurize the fuel. The
fuel injection module computer allows the fuel pump to
operate only when one of the following conditions exist:

 For about 2 seconds after the key switch is turned
to the run position.

* When the starting motor is cranking.

* When the engine is running.

When the fuel conditions are satisfied, the fuel injection
module breaks the path to ground which de-energizes
the fuel injector and fuel pump relay.
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FUEL INJECTOR AND FUEL PUMP
CIRCUIT OPERATION—
445 (S.N. 070001— )

Function:

The fuel pump provides pressurized fuel to the fuel
injector. The fuel injector injects pressurized fuel into
the throttle body at the correct time and duration for the
current engine operating conditions.

Operating Conditions:

To energize the fuel pump and injector, the key switch
must be in the run or start position, and the operator
must be on the seat (seat switch closed) or with the
operator off the seat, the brake pedal must be
depressed (brake switch closed) and the PTO switch
must be off (PTO switch closed).

System Operation:

The fuel pump and injector are controlled by the fuel
injection module. The fuel injection module energizes
or de-energizes the fuel injector and fuel pump relay
based on input received from the engine sensors
(pulser coil (B6), key switch (S1), air temperature
sensor (B4), coolant temperature sensor (B3), and air
pressure sensor (B5)). The engine sensors send
signals that show environmental and engine operating
conditions to a computer in the fuel injection module.
The fuel injection module computer processes the
engine sensor signals and calculates the quantity of
fuel to be injected, ignition timing, and duration of fuel
pump operation for the current engine operating
conditions. The fuel injection module computer has the
following fuel injection correction conditions:

e Cold start enrichment—When the engine is cold
and when the starting motor is cranking.

« After start enrichment—When the engine is cold
and when the key switch is turned from start to run
position.

« Warm up enrichment—When the engine is cold and
when the engine is running.

« Fuel shut-off—When the engine speed exceeds the
preset rpm or the operator gets off the seat with
the PTO engaged or the brake pedal released.

The engine is shut off by de-energizing the ignition and
safety signal relay which breaks the path to ground for
the fuel injection module. Current (A) flows from the
battery (G1) to the starting motor (M1), fusible link (F1),
terminal B of key switch (S1), fuel pump fuse (F3), and
terminal 87 of the fuel injection relay (K6). Current from
the fuel injection relay cannot flow to the fuel injection
module (Al) until the relay is energized. With the
operator off the seat and the key switch in the run
position, current flows from key switch terminal B to
terminal A, power fuse (F5), ignition relay terminal 87,
brake switch (S5) (brake pedal depressed), PTO switch
(S2) (PTO disengaged), ignition relay coil terminal 85,
ignition LED (E1), and coil terminal 85 of the fuel
injection relay (K6). The ignition LED indicates that
power is available to the ignition relay coil. With the fuel
injection relay energized, current (E) flows to the fuel
injection module, fuel injector, and terminals 87 and 85
of the fuel pump relay. Current from the fuel pump relay
cannot flow to the fuel pump until the relay is
energized. The fuel injector and fuel pump relay cannot
be energized until a ground path is provided through
the fuel injection module. With the ignition relay
energized, current (C) flows to the PTO switch and
terminal 86 of the safety signal relay (K7), energizing
the relay. When the relay is energized a path to ground
is provided for the fuel injection module. An alternate
current path is provided to keep the ignition and the
safety signal relay energized when the PTO is engaged
or the brake pedal is released. With the operator on the
seat (seat switch (S3) closed), current (D) flows to the
ignition relay coil, keeping the relay energized. If the
operator leaves the seat with the PTO engaged or the
brake pedal released, current to the ignition relay coil is
stopped. The ignition and safety signal relays open,
which opens the fuel injection module ground and de-
energizes the fuel injector, stopping the fuel. A delay
capacitor in the ignition module provides current for 1/2
second to keep the ignition relay coil energized if the
operator bounces on the seat. The fuel injection
module creates a path to ground and energizes the fuel
injector and fuel pump relay (K8). The fuel injector
opens and fuel is injected into the throttle body. Current
from the fuel pump relay flows to the fuel pump motor
causing it to turn and pressurize the fuel. The fuel
injection module computer allows the fuel pump to
operate only when one of the following conditions exist:

« For about 2 seconds after the key switch is turned
to the run position.

» When the starting motor is cranking.

* When the engine is running.

When the fuel conditions are satisfied, the fuel injection
module breaks the path to ground which de-energizes
the fuel injector and fuel pump relay.
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ELECTRICAL

FUEL INJECTOR AND FUEL PUMP CIRCUIT SCHEMATIC—445 (S.N. —
070000)
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FUEL INJECTOR AND FUEL PUMP CIRCUIT SCHEMATIC—445
(S.N. 070001— )
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ELECTRICAL

FUEL INJECTOR AND PUMP
CIRCUIT DIAGNOSIS—445 (S.N. —

070000)

Test Conditions:

e Transmission in neutral.
« PTO switch off position.
« Park brake engaged.

« Seat switch depressed or jumper wire installed
in connector.

« Key switch in run position.

» Meter negative () lead on battery negative

(-) terminal.

» Meter positive (+) lead on numbered test point.

* Check connection for corrosion and loose
terminals when testing.

Test/Check Point

Normal

If Not Normal

=Y

. Battery positive terminal.

11.8—13.2 volts.

Test battery.

injector circuits or fuel pump if
testing fuel pump circuits.

2. Ignition LED. Light on. Check ignition relay engagement
circuit, go to step 5.
3. Fuel injector if testing fuel Battery voltage at fuel injector. No voltage—qgo to step 4.

Battery voltage at fuel pump for 2
seconds after moving key switch to
run.

Voltage—Go to step 11.

4., Brake switch, seat switch, and
terminals 87 and 85 of fuel
injection relay.

Battery voltage.

Check power circuit test points.

5. Brake switch.

Battery voltage.

Test brake switch.

6. PTO switch.

Battery voltage.

Check 765 pur wire.

7. PTO switch.

Battery voltage.

Test PTO switch.

8. Control/fuse module
terminal F.

Battery voltage.

Check 705 pn