
Starter, Delco Remy 15.01
General Information

General Information
The Delco Remy starter mounts at the forward face
of the flywheel bell housing on the right side of the
engine.

The starter assembly consists of two basic parts:
the solenoid and the starter motor. See Fig. 1. The
shift lever and wiring connect the two parts, and the
lever, motor and solenoid are completely enclosed
for protection from dirt, ice and splash. See Fig. 2.
The starter features sealed bearings with lifetime
lubrication.

The solenoid is wired to the starter relay, the alternator,
and the batteries. Turning the key switch to start
supplies power to the starter relay, and the relay
activates the solenoid. Once activated, the solenoid
plunger slides forward, moving the shift lever to engage
the starter drive gear with the engine flywheel ring
gear, and connecting the solenoid’s battery terminal
to the motor terminal.

The motor terminal is wired to the starter motor
so power from the batteries activates the starter
motor after the starter drive gear engages the engine
flywheel.

Once the engine starts, and the ignition stops sup-
plying power to the starter relay, the solenoid plunger
retracts, disengaging the starter motor from the engine
flywheel, and cutting battery power to the starter mo-
tor.
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Fig. 1, Delco Remy Starter

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 0, July 2004 050/1



15.01 Starter, Delco Remy
General Information
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1. Starter Drive Gear
2. Shift Lever

3. Solenoid Plunger
4. Battery Terminal

5. Motor Terminal
6. Starter Motor

Fig. 2, Starter Components
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Starter, Delco Remy 15.01
Starter Removal and Installation, Caterpillar C7

Engine

Removal
1. Park the vehicle on a level surface, shut down the

engine, set the parking brake, and chock the tires.

2. Rotate the battery switch to the OFF position
or disconnect the batteries. If disconnecting the
batteries, open the battery box door, then remove
the negative (ground) lead from the batteries.

3. Remove the standoff brackets for the transmission
fluid lines that run from the transmission to the
transmission cooler. One bracket is attached to
the bell housing, and one bracket is attached to
the side of the transmission. Move the lines away
from the starter in order to gain access to it.

4. Remove the three main power ring terminals.

5. Remove the ignition switch control wire from the
solenoid. See Fig. 1.

6. Remove the two ground strap wires.

WARNING
The starter weighs 50 lbs (22.7 kg). Be prepared to
support it as its mounting hardware is removed. If
it is not supported, the starter could fall, resulting
in personal injury or property damage.

7. Remove the top starter mounting capscrew.
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1. Solenoid
2. Lever Housing
3. Nose Housing

4. Field Frame
5. End Cap

Fig. 1, Starter Cranking Motor and Solenoid

8. Remove the bottom mounting capscrews.

9. Remove the starter.

Installation
1. Place the starter in its mounting position and install

the three mounting capscrews. Tighten to 33 lbf�ft
(45 N�m).

2. Install the ground strap connections to the ground
stud on the side of the starter.

3. Install the ignition control wire to the solenoid.

4. Install the three main power ring terminals.

5. Install the standoff brackets.

6. Rotate the battery switch to the ON position, or
connect the negative battery leads then close the
battery box door.

7. Start the vehicle and check the starter for proper
operation.

8. Return the hood to the operating position.

9. Remove the chocks from the tires.

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 0, July 2004 100/1



Removal
1. Park the vehicle on a level surface, shut down

the engine, set the parking brake, and chock the
tires.

2. Rotate the battery switch to the OFF position or
disconnect the batteries. If disconnecting the bat-
teries, open the battery box door, then remove
the negative (ground) lead from the batteries.

3. Remove or loosen any clamps or standoff
brackets that block access to the starter. Move
the wires away from the starter in order to gain
access to it.

WARNING
The starter weighs 20 lb (9 kg). Be prepared to
support it as its mounting hardware is removed.
If it is not supported, the starter could fall, result-
ing in personal injury or property damage.
4. Remove the three starter mounting nuts and

washers.
5. Lower the starter and support it.
6. Remove the wires from the solenoid terminals.

Mark the wires for easy installation. See Fig. 1.
7. Remove the starter.

Installation
1. Support the starter and connect the wires to the

solenoid terminals.
NOTE: Use anti-seize compound on starter
mounting studs.
2. Place the starter on its mounting studs and in-

stall the three mounting nuts and washers.
Tighten to 33 lbf·ft (45 N·m).

3. Install and tighten any clamps or standoff
brackets that were removed or loosened during
starter removal.

4. Rotate the battery switch to the ON position, or
connect the negative battery leads then close the
battery box door.

5. Start the vehicle and check the starter for proper
operation.

6. Return the hood to the operating position.
7. Remove the chocks from the tires.
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1. Solenoid
2. Lever Housing
3. Nose Housing

4. Field Frame
5. End Cap

Fig. 1, Starter Cranking Motor and Solenoid

Starter, Delco Remy 15.01
Starter Removal and Installation, MBE 900 Engine
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Starter, Delco Remy 15.01
Troubleshooting

Troubleshooting Tables

Problem—Starter Cranks Slowly or Not at All

Problem—Starter Cranks Slowly or Not at All
Possible Cause Remedy

Loose drive belt Check the drive belt. See the drive belt subject in the appropriate engine
section in Group 01 for instructions. If necessary, tighten to the manufacturer’s
specifications.

Start the engine and check the alternator voltage and output. See the
troubleshooting subject in the appropriate alternator section in Group 15 for
instructions.

Damaged or missing drive belt Check the drive pulleys for locked bearings. Repair or replace any damaged
components. Replace the drive belt and start the engine.

Check the alternator voltage and output. See the troubleshooting subject in the
appropriate alternator section in Group 15 for instructions.

Undercharged batteries Do a load test on the batteries. See Group 54 for instructions. Charge or
replace batteries as needed.

If the batteries were discharged, check the alternator voltage and output. See
the troubleshooting subject in the appropriate alternator section in Group 15
for instructions.

Battery cables do not deliver sufficient
voltage to starter

Check the available cranking voltage. Go to "Available Cranking Voltage Test"
for instructions.

Broken starter solenoid circuit Check the starter solenoid circuit. Go to "Starter Solenoid Circuit Test" for
instructions. Make repairs as needed. Start the engine to verify the repair.

Broken control circuit Check the starter wiring. Go to "Starter Wiring Test" for instructions. Make
repairs as needed. Start the engine to verify the repair.

Broken magnetic switch Replace the magnetic switch.
Damaged starter ring gear or pinion gear Visually check the ring and pinion gears. Go to "Ring and Pinion Gear Test" for

instructions.
Starter does not stay engaged Go to "Cold Weather Starting Test" for instructions.
Damaged starter Replace the starter.
Mechanical problem in engine See Group 01 or the engine manufacturer’s manuals.

Troubleshooting Procedures

Starter Test
1. Connect a voltmeter from solenoid "S" terminal to

ground. Engage the start switch.

If the voltmeter reads 6.0 volts or less, check and
repair the magnetic switch circuit. If symptoms
continue, proceed with the test.

2. If the voltmeter reads more than 6.0 volts or the
symptoms continue after repairing the magnetic

switch circuit, remove the starter and visually
check the pinion.

3. If the pinion is milled, repair or replace the starter,
but do not install the starter.

4. Visually check the ring gear. If the teeth are milled,
replace the ring gear and check the flange to
flywheel dimension.
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15.01 Starter, Delco Remy
Troubleshooting

5. Reinstall the starter and perform the "Available
Cranking Voltage Test."

Available Cranking Voltage Test
Battery Cable Test
1. Connect the positive lead of a carbon pile tester to

the starter solenoid "B" (battery) terminal. Connect
the negative lead of the carbon pile to the starter
"G" (ground) terminal. See Fig. 1.

IMPORTANT: Connect the voltmeter to the starter "B"
terminal, not to the carbon pile clamp.

2. Set a digital voltmeter on the low scale (2V,
3V, or 4V, depending on type of meter) and
connect the positive lead to the battery positive (+)
terminal. Connect the negative lead to the starter
"B" terminal.

3. Turn on the carbon pile and adjust it to a 500-
amp load. Read and record the voltage (V1) on
the voltmeter. Turn off the carbon pile.

4. Now connect the digital voltmeter (still set on the
low scale) to the battery negative (–) terminal and
the starter "G" (ground) terminal.

09/10/96

G

B

f150600

S

1
2

3
4

5

6

1. Voltmeter (recording V2, negative side voltage loss)
2. Starter Solenoid
3. Voltmeter (recording V1, positive side voltage loss)
4. Battery
5. Carbon Pile
6. Cranking Motor

Fig. 1, Battery Cable Test

IMPORTANT: Connect the voltmeter to the starter "G"
terminal, not to the carbon pile clamp.

5. Turn on the carbon pile again and adjust it to a 500-
amp load, as before. Read and record the voltage
(V2) on the voltmeter. Turn off the carbon pile.

NOTE: Ignore the minus (–) sign.

6. Add the positive (V1) and the negative (V2) voltage
loss readings together. If the total voltage loss is
0.500 volts or less, the battery cables are OK.

Add the positive (V1) and the negative (V2) voltage
loss readings together. If the total voltage loss
is more than 0.500 volts, repair or replace as
necessary.

7. Disconnect the carbon pile and the voltmeter.
Reconnect the magnetic switch to the starter "S"
terminal.

Interconnecting Cable Test
1. This test requires two persons. While the first

person cranks the engine, the second person
uses a voltmeter to measure the voltage across
the starter solenoid "B" (battery) and starter "G"
(ground) terminals.

2. If the voltage is 9.0 volts or less while cranking,
check the battery interconnecting cables.

2.1 While cranking, measure the voltage
across each battery.

2.2 If the difference between any two batteries
in the same battery box is more than 0.5
volt, check and replace the interconnecting
cables as required.

2.3 If any cable or connection feels warm to the
touch, check and replace the interconnect-
ing cables as required.

3. If the starter still does not crank, go to "Ring and
Pinion Gear Test."

Starter Solenoid Circuit Test
The starter solenoid circuit includes the starter
solenoid, cranking motor, magnetic switch and ignition
switch. It is part of the cranking circuit. See Fig. 2.

If there is excessive voltage loss in the starter solenoid
circuit, the starter may not engage the flywheel at all,
or it may drop out too soon when battery voltage goes
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Starter, Delco Remy 15.01
Troubleshooting
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NOTE: Wire 16 connects to the alternator.
1. Battery
2. Cranking Motor (top view)
3. Magnetic Switch

4. Frontwall Connector (Pin E1)
5. Splice Connector
6. Ignition Switch

7. 10-Amp Circuit Breaker
8. Power Distribution Module
9. Engine Power Stud

Fig. 2, Cranking Circuit Wiring

down. Do the following test to check for excessive
voltage loss in the starter solenoid circuit.

1. Disconnect, at the solenoid, the lead from the
magnetic switch to the "S" terminal on the starter
solenoid.

2. Use a small clamp or 8-gauge jumper wire to
connect this lead to the positive lead of a carbon
pile tester. Connect the negative lead of the carbon
pile to the starter "G" (ground) terminal. See Fig. 3.

3. Set a digital voltmeter on the high (20V) scale
and connect the positive lead to the starter "B"
(battery) terminal. Connect the negative lead to
the magnetic switch lead to which the carbon pile
is already connected.

4. Read and record (as V3) the battery voltage shown
on the meter, about 12.6V.

NOTE: This step requires two persons.

5. Have one person turn the ignition keyswitch to the
START position while the other person listens for
the clicking sound of the magnetic switch closing.
Read the voltage on the voltmeter. It should read
very low voltage, less than 0.1V.

IMPORTANT: If the magnetic switch does not close,
do the "Magnetic Switch Circuit Test."

6. Check the starter solenoid circuit voltage loss.

6.1 Turn the ignition key to the START position;
then turn on the carbon pile and adjust it to
a 100-amp load.
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15.01 Starter, Delco Remy
Troubleshooting
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Fig. 3, Starter Solenoid Circuit Test

6.2 Now read and record (as V4) the voltage
on the voltmeter. Turn off the carbon pile.

6.3 If the voltage drop (V4–V3) is 1.0V or less,
the starter solenoid circuit is OK. Test the
magnetic switch circuit.

If the voltage drop (V4–V3) is more than
1.0V, the voltage loss is excessive. Go to
"Starter Wiring Test."

Starter Wiring Test
1. Disconnect the lead from the magnetic switch to

the "S" terminal on the starter solenoid (leave as
in "Starter Solenoid Circuit Test").

IMPORTANT: It is difficult to gain access to the starter
"S" terminal. Avoid touching the starter "B" terminal at
the same time as the "S" terminal, as this can cause
an electric shock.

2. Connect this lead to the positive lead of a carbon
pile tester. Connect the negative lead of the car-
bon pile to the starter "G" (ground) terminal (leave
as in "Starter Solenoid Circuit Test").

3. Set a digital voltmeter on the low scale and
connect the positive lead of the voltmeter to the
starter solenoid "B" (battery) terminal. Connect the

negative lead of the voltmeter to the large terminal
of the magnetic switch that is connected to the
starter "B" terminal (circuit 15B). See Fig. 4. If
any voltage shows, reconnect to the other large
terminal.

NOTE: If desired, do a continuity check on the circuit to
be sure that it is connected to the correct terminal. Low
resistance indicates that the connections are correct.

4. Have a second person start the engine momen-
tarily.

IMPORTANT: If the magnetic switch does not close,
do the "Magnetic Switch Circuit Test."

5. Check the first wire voltage loss (V5).

5.1 Turn the ignition key to the START position,
then turn on the carbon pile and adjust it to
a 100-amp load.

5.2 Now read and record the voltage (V5) on
the voltmeter. Turn off the carbon pile.

6. Now connect the positive lead of the digital
voltmeter (still set on the low scale) to the
magnetic switch lead which is already connected
to the carbon pile (as in "Starter Solenoid Circuit
Test"). Connect the negative lead of the voltmeter
to the other large terminal on the magnetic switch
(circuit 15C). See Fig. 5.

7. Have a second person start the engine momen-
tarily.

8. Check the second wire voltage loss (V6).

NOTE: Ignore the minus (–) sign.

8.1 Turn the ignition key to the START position,
then turn on the carbon pile and again
adjust it to a 100-amp load.

8.2 Now read and record the voltage (V6) on
the voltmeter. Turn off the carbon pile.

8.3 Add the two voltages (V5 and V6) together
to get the total wire voltage loss. If the
total wire voltage loss adds up to 0.8 volts
or less, the wiring is OK. Replace the
magnetic switch.

If the total wire voltage loss adds up to
more than 0.8 volts, check the wire con-
nections for tightness and the terminals for
corrosion. Repair or replace as necessary.
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Starter, Delco Remy 15.01
Troubleshooting
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Fig. 4, Starter Wiring Test, First Wire Voltage Loss
(V5)
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Fig. 5, Starter Wiring Test, Second Wire Voltage
Loss (V6)

9. Disconnect the carbon pile and the voltmeter.
Reconnect the magnetic switch to the starter "S"
terminal.

10. Check all wiring and connections and repair or
replace as needed.

Magnetic Switch Circuit Test
Before replacing the magnetic switch, or repairing or
replacing any of the starting and charging circuits, do
this test.

1. Apply the parking brakes and chock the tires.

2. Check the wiring and the magnetic switch for wear
or damage. See Fig. 2.

3. Check the circuit between the magnetic switch and
the starter "B" terminal (circuit 15B) for correct
voltage.

3.1 Disconnect the circuit running from the
starter "S" terminal to the magnetic switch
(circuit 15C).

3.2 Connect a voltmeter to the magnetic switch
terminal where the circuit from the starter
"B" terminal is connected (circuit 15B).

3.3 If the voltmeter reading is 0 volt, check for
an open circuit.

If the voltmeter reading is less than 12.0
volts, check for corroded or loose connec-
tions.

If the voltmeter reading is 12.0 volts or
more, go to the next step.

3.4 Repair or replace any damaged wires.

4. Check the magnetic switch ground circuit.

4.1 Connect an ohmmeter between the mag-
netic switch ground terminal and a known
good ground.

4.2 If the ohmmeter reading is more than 0.5
ohm, check for corroded or loose connec-
tions.

4.3 Repair or replace any damaged wires.

5. Check the magnetic switch ignition wiring (circuit
15) for correct voltage.

NOTE: This check requires two persons.
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15.01 Starter, Delco Remy
Troubleshooting

5.1 Have one person turn on the ignition
keyswitch and hold it in the "start" position.

5.2 Have the other person connect a volt-
meter between the magnetic switch termi-
nal where the ignition circuit is connected
(circuit 15A) and a known good ground.

5.3 If the voltmeter reading is 0 volt, check for
an open in circuit 15A.

If the voltmeter reading is less than 11.0
volts, check for corroded or loose connec-
tions.

If the voltmeter reading is 11.0 volts or
more, go to the next step.

5.4 Repair or replace any damaged wires, cir-
cuit breakers, or relays.

6. Check the circuit between the magnetic switch and
the starter "S" terminal (circuit 15C) for correct
voltage.

NOTE: This check requires two persons.

6.1 Have one person hold the ignition
keyswitch in the "start" position.

6.2 Have the other person connect a volt-
meter between the magnetic switch termi-
nal where the circuit from the starter "S"
terminal is connected (circuit 15C) and a
known good ground.

6.3 If the voltmeter reading is less than 12.0
volts, replace the magnetic switch.

7. Check the voltage to the magnetic switch again. If
the voltmeter reading is now eleven volts or more,
disconnect the voltmeter, and remove the chocks
from the tires. If the reading is still less than eleven
volts, replace the magnetic switch.

Ring and Pinion Gear Test
1. This test requires two persons. While the first

person bars the engine over, the second person
visually checks the entire flywheel ring gear and
starter pinion gear visually (check all the teeth in
both gears).

2. If the pinion teeth are damaged, replace the
starter. If the ring gear teeth are damaged, replace
the ring gear.

NOTE: For ring gear replacement procedures, see the
engine manufacturer’s manuals.

3. If the engine still does not crank properly after re-
placing the starter, look for a mechanical problem
in the engine. For instructions, see Group 01 or
the engine manufacturer’s manuals.

Cold Weather Voltage Test
In cold weather, the starter may fail to engage, even
though it performed well at higher temperatures. Do
the following test to check for cold weather voltage loss
in the cranking circuit.

1. With the ignition keyswitch on, clamp a heavy bat-
tery jumper cable between the two large studs on
the magnetic switch. Remove the jumper immedi-
ately to stop the engine from cranking.

2. If the engine starts with the jumper in place, do
the "Starter Wiring Test." Repair/replace the wiring
connections, terminals, and/or magnetic switch as
necessary.

3. If the engine now starts properly, check the starter
mounting bolts for tightness and do the "Alternator
Wiring Test." See the troubleshooting subject in
the appropriate alternator section in Group 15 for
instructions.

4. If the engine still does not start properly, go to
"Available Cranking Voltage Test."
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