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Water  intrusion is the #1 cause of starter failure. If water gets 
pumped  into the motor portion of the starter from the flywheel, 
it will not drain out. As you can see, rust and corrosion will 
destroy the inside components of the starter.

The #2 cause of starter failure is water ingestion into the engine. 
Leaking exhaust manifolds, gaskets and risers are often the 
source. Damage to the mounting pads, as shown above, 
indicate the starter has been loose on the engine; possibly 
caused by water ingestion into the cylinder. Although  the 
engine may not experience a complete hydro lock, 
if enough water is on top of the piston to raise 
the compression to a high level, the 
starter  bolts and mounting pads 
will be stressed beyond normal
load conditions.

Don’t be fooled by outward appearances. As shown here, the outside 
condition of the starter appears to be fine, but by removing and inspecting 
the lower starter case bolt,  it is obvious water has gotten inside the starter.

TECH TIPS

These types of damage are

NOT COVERED BY WARRANTY

TECH TIP

 Although the outside of the starter
(at bottom right) looks fine, the 
flywheel picked up water from the 
bilge and pumped it inside the 
starter causing the  corrosion
shown here.

Shown here are damaged starter mounting pads. 
Water ingested in to the engine stresses the 
mounting bolts beyond normal conditions. 
The bolts stretch and cause the starter to become 
loose. This could eventually lead to damage to 
the ring gear, starter casting and possibly 
the entire engine block.
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Engine Rotation Viewed From The Flywheel End

This is not very common on 
today’s marine engines. This 
is the opposite rotation of 
automotive engines.

This is the most common 
engine rotation found on 
today’s marine engines. 
This is the same rotation as 
automotive engines. Use these 
charts to determine the correct 
starter rotation needed.

Another way to determine the starter rotation is to 
inspect the chamfer on the starter drive gear. The 
bevel will always be on the trailing edge.

Clockwise Rotation

How To Determine The Correct Starter Rotation

Batteries cause more trouble than 
any other component in a marine 
electrical system. 

Be sure to check all the terminals 
and connections and make sure 
they are clean and tight.

Incorrect wiring can cause burnouts. 
Always tag the wires when removing 
an electrical component. If you are 
not sure how to connect the wires 
call our technical department  toll 
free at  800-722-2720.

This is a very common problem 
found in marine electrical systems. 
Corrosion, undersized wire, or bad 
connections will cause low voltage 
to the electrical components. Low 
voltage causes high heat and will 
destroy electrical devices. Be sure to 
check for voltage drops.

Cable terminals must be tight. If the 
ends of the clamps touch at the top, 
disconnect the cable clamps and shave 
the ends of the clamp jaws with a file 
so there is a gap.

Incorrect Wiring

Loose Battery Clamps

Worn Out Battery

Loose Connections

Important Check Points 

Important Check Points 

High Resistance
Counter Clockwise Rotation

Right Hand Engine Rotation

Always make sure the battery 
is completely charged and load 

tested before replacing 
other components.

Left Hand Engine Rotation

TECH TIPS
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The Folo-Thru type drive currently used on many starting motors has brought about difficulty due to a misunderstanding of 
operating and lack of information on proper servicing. This fact has been reflected by the number of drives returned for warranty 
which are fully operative.

The Folo-Thru drive is designed to lock and remain in the extended or engaged position until the engine starts and reaches 
approximately 400 to 500 RPM. The drive to flywheel rotation is fifteen to one. When the engine is turning at 400 RPM, the 
starter drive gear is turning 6,000 RPM. If the drive is locked in the extended position it has to be reinstalled on the engine and 
the engine started or the drive must be turned in excess of 6,000 RPM by a wire wheel mounted on an electric bench grinder to 
make it disengage.

The reason the pinion locks in the engaged position is to assure the starter continues to crank until the engine has started, thus 
preventing false starts. This is accomplished by using a spring loaded pin which rides on one of the pinion screw threads and 
drops into a hole when the pinion is in the fully engaged position. This locks the pinion in the engaged position. When the engine 
starts, the flywheel of the engine drives the starter pinion. A clutch mechanism is built into the pinion to protect the starter from 
excessive RPM.

The clutch allows the pinion to turn faster or overrun the armature shaft. When the engine reaches 400-500 RPM, the pinion 
spins fast enough to create the needed centrifugal force to throw the spring loaded pin out of the hole in the shaft and allow the 
pinion to disengage. 

Do not condemn a drive until it has been tried 
in actual operation and proven faulty.

TECH TIPS

As shown here, spinning the drive with a wire wheel 
in the direction it clicks will disengage the locks.

INERTIA DRIVES GEARS

DRIVE GEARS

DID YOU KNOW… 

Did you know the gear profile for the 9-tooth OEM 

gear reduction starter and the 11-tooth             High 

Performance gear reduction starter are the same? 
The only difference is the diameter of the drive gear. 
Since the 11-tooth drive gear has two more teeth it is 
naturally larger in diameter. To compensate for its smaller 
diameter, the center of the 9-tooth drive gear is located 
closer to the flywheel. Both starters are thus completely 
interchangeable. These are powerful starters and we are 
able to take advantage of a better gear ratio using this 

11-tooth gear.

Center of shaft is 
located farther away 
from the ring gear.

Center of shaft 
is located closer 
to the ring gear.

Distance is greater for 
the 11-tooth gear.

Distance is less for 
the 9-tooth gear.

11-tooth Drive Gear Starter
OEM 9-tooth 

Drive Gear Starter
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