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UNDERSTANDING YOUR HARLEY
OIL PUMP DIAGRAM: A COMPLETE
GUIDE TO ENGINE LUBRICATION

Every Harley-Davidson rider knows that
a well-lubricated engine is the heart of a
smooth, reliable ride. At the center of
that lubrication system lies the often-
overlooked oil pump. While many
enthusiasts focus on exhaust notes or
chrome accents, understanding the
mechanical choreography of the oil
pump can save you from costly repairs
and extend the life of your motorcycle.
One of the best tools for demystifying
this critical component is the Harley Oil
Pump Diagram. This visual roadmap
shows exactly how oil moves through
your engine, where pressure builds, and
which parts work together to keep
everything running cool. Whether you
are a seasoned wrench-turner or a
curious new owner, learning to read this
diagram will deepen your appreciation
for Harley engineering and help you
diagnose issues before they become
catastrophic.

In this article, we will break down
everything you need to know about the
Harley oil pump diagram. We will explore
the components, explain how the system
functions, and show you how to use the
diagram for maintenance and
troubleshooting. By the end, you will
have a clear, practical understanding of
one of the most vital systems on your
bike.

THE ROLE OF THE OIL PUMP IN A
HARLEY-DAVIDSON ENGINE

Before diving into the diagram, it is
important to understand what the oil
pump actually does. In a Harley-
Davidson V-twin engine, the oil pump is
responsible for circulating engine oil
under pressure to all moving parts. This
includes the crankshaft, connecting rods,
camshaft, lifters, pushrods, and cylinder
walls. Without proper oil flow, friction
generates heat rapidly, leading to metal-
on-metal contact, scoring, and eventual
seizure.

The oil pump also plays a secondary role
in scavenging oil from the crankcase and
returning it to the oil tank. Harley
models use a dry-sump lubrication
system, meaning oil is stored in a
separate tank rather than in a pan
beneath the engine. The pump must
both supply fresh oil and remove excess
oil that pools in the crankcase. This dual-
action is clearly illustrated in any
accurate Harley Oil Pump Diagram,
showing separate circuits for pressure
and scavenge.

Why a Diagram
Matters

A visual representation helps you see
how the pump mates with the engine
case, how oil passages align, and how
the gears or rotors create flow. When
you are rebuilding an engine or replacing
a faulty pump, the diagram becomes
your step-by-step guide. It also helps
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you identify wear points, like scored gear
pockets or stuck relief valves, that might
not be obvious from text alone.

DECODING THE HARLEY OIL
PUMP DIAGRAM: KEY
COMPONENTS

Let us walk through the main parts you
will find on a typical Harley oil pump
diagram. These components are
consistent across most Big Twin and
Sportster models, though specific shapes
and dimensions may vary by year and
displacement.

Oil Pump Body
and Housing

The pump body is usually made of cast
aluminum or iron, machined to precise
tolerances. The housing contains the
gear sets, valve bores, and oil passages.
On the diagram, you will see mounting
holes that align with dowel pins on the
crankcase. The housing also includes an
inlet port from the oil tank and an outlet
port that feeds the main oil gallery. Look
for the identification marks on the
housing; aftermarket pumps often have
improved flow characteristics that are
visible when comparing diagrams.

Drive Gear and
|ldler Gear

Most Harley oil pumps use a gear-type
design. The drive gear is keyed to the
crankshaft or camshaft, depending on
the model. As the engine turns, the drive
gear rotates the idler gear. On the
diagram, the gears are shown with
directional arrows indicating rotation.

The meshing of these gears creates a
suction that draws oil in and forces it out
under pressure. Clearance between the
gear teeth and the housing is critical. If
the diagram shows wear patterns or
scoring, it is a sign that the pump needs
replacement.

Pressure Reljef
Valve

Every Harley oil pump includes a
pressure relief valve, typically a spring-
loaded ball or plunger. This valve
prevents oil pressure from exceeding
safe limits, especially during cold starts
when oil is thick. On the diagram, the
relief valve is usually located near the
outlet port. You will see a spring, a
retainer, and a passage that routes
excess oil back to the inlet side or to the
crankcase. If your engine has low oil
pressure, a stuck open relief valve is a
common culprit. Conversely, a stuck
closed valve can cause high pressure
and blown gaskets.

Scavenge
Section

In a dry-sump system, there is a
separate scavenge section within the
same pump housing. This section has its
own set of gears or rotors that pull oil
from the crankcase and send it back to
the oil tank. On the diagram, you will see
two distinct circuits: the pressure circuit
(supply) and the scavenge circuit
(return). The scavenge section typically
has larger passages because it must
handle oil mixed with air and foam.
Understanding this dual path is essential
when diagnosing oil consumption or
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crankcase pressure issues.

Oil Passages and
O-Rings

The diagram also shows internal oil
passages that connect the pump to the
engine block. These passages are drilled
at specific angles to align with the pump
outlets. O-rings and gaskets seal the
joints between the pump and the
crankcase. A leaking O-ring can cause oil
to bypass the pressure circuit, leading to
low oil pressure. When studying a Harley
oil pump diagram, note the locations of
all sealing surfaces. Many rebuild kits
include updated O-rings that improve
reliability.

COMMON TYPES OF OIL PUMPS
IN HARLEY MODELS

Not all Harley oil pumps are identical.
Different eras and engine families use
variations in design, and the diagram will
reflect those differences. Understanding
which type your bike uses helps you
select the correct replacement parts.

Gear-Type
Pumps (Pre-1999
and Many
Evolution
Models)

Older Harley engines, including the
Shovelhead and early Evolution, use a
simple gear-type pump. The diagram
shows two gears of equal size meshing

together. These pumps are robust and
easy to rebuild. The gears are often
hardened steel, and the housing wears
over time. Clearance specifications are
critical; a worn housing can be machined
or replaced.

Gerotor Pumps
(Twin Cam and
M8 Engines)

Starting with the Twin Cam engine in
1999, Harley transitioned to gerotor-
style oil pumps. A gerotor has an inner
rotor and an outer rotor that create
crescent-shaped chambers. The diagram
for a gerotor pump looks different from a
gear pump. It shows an eccentric motion
that provides more consistent flow and
better priming. The M8 engine
(introduced in 2017) uses a gerotor
pump with improved scavenging
capacity. The Harley Oil Pump
Diagram for these models highlights the
rotor set, which must be replaced as a
matched pair.

High-Volume and
High-Pressure
Upgrades

Many aftermarket companies offer
upgraded pumps that flow more oil or
produce higher pressure. The diagrams
for these pumps often show larger gears
or rotors, modified relief valve settings,
and additional outlet ports. If you are
building a high-performance engine,
studying the upgraded diagram helps
you understand the increased demands



on the lubrication system.

HOW TO READ AND INTERPRET
AN OIL PUMP DIAGRAM FOR
MAINTENANCE

Reading a technical diagram can be
intimidating at first, but with a
systematic approach, you can extract all
the information you need. Here is a step-
by-step method for using a Harley Oil
Pump Diagram during maintenance.

ldentify the
Orientation

Most diagrams are drawn from the
mounting face view, meaning you are
looking at the pump as it would sit
against the crankcase. Look for
reference marks like "front" or "top" to
orient yourself. Some diagrams include a
side view or exploded view. Exploded
diagrams show each component
separated, which is helpful for
reassembly.

Trace the Oll
Flow Path

Start at the inlet port. Follow the arrows
or flow lines through the pump. Notice
how oil enters the gear or rotor cavity,
gets trapped between teeth or lobes,
and is pushed toward the outlet. Identify
where the relief valve taps into the
pressure side. Then trace the scavenge
circuit from the crankcase return port
back to the tank outlet. Understanding
the flow path helps you locate blockages
or restrictions.

Check Clearance
Specifications

A good diagram includes notes about
clearances. Look for references to gear
end play, gear-to-housing clearance, and
rotor tip clearance. These measurements
are usually given in thousandths of an
inch. If you are rebuilding a pump, use
the diagram to know where to measure
with feeler gauges. For example, the
clearance between the gear face and the
housing cover should be within a specific
range. If it is too loose, oil will bypass
internally, reducing pressure.

Note the
Direction of
Rotation

The diagram will indicate whether the
pump rotates clockwise or
counterclockwise when viewed from the
mounting face. This is critical when
installing a new pump or checking gear
orientation. Installing a pump backward
will result in no oil flow and immediate
engine damage.

TROUBLESHOOTING COMMON OIL
PUMP ISSUES USING THE
DIAGRAM

When you encounter oil pressure
problems, the diagram becomes your
diagnostic map. Here are some common
issues and how the diagram helps you
find them.
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Low Oil Pressure
at Idle

If your oil pressure light flickers at idle
but goes out when revving, the problem
could be worn gears or rotors. On the
diagram, inspect the clearance between
the gears and the housing. If the
clearance is excessive, the pump cannot
maintain pressure at low RPM. Another
possibility is a weak or broken relief
valve spring. Locate the relief valve on
the diagram and check its condition.

High Oil Pressure

Consistently high oil pressure can blow
gaskets or damage the oil filter. Check
the relief valve on the diagram. If the
valve is stuck closed due to debris or
corrosion, pressure will rise. Some
diagrams include a cross-section of the
relief valve bore, showing how the spring
and plunger interact. Cleaning or
replacing the valve often solves the
problem.

Oil Foaming or
Aeration

If you see foamy oil on the dipstick, air is
being introduced into the system. The
diagram can help you locate potential air
leaks. Check the O-ring seals between
the pump and crankcase. Also, examine
the scavenge section. If the scavenge
gears are worn, they may not remove oil
from the crankcase efficiently, causing
the oil to be whipped into foam by the
rotating assembly.

No Oil Flow After
Reassembly

If you have rebuilt the engine and there
is no oil pressure, the pump may not be
primed. The diagram shows the oil
passages that need to be filled with oil
before startup. Some pumps have a
small hole that can be used to prime the
system. Referring to the diagram, you
can identify the correct priming
procedure for your specific pump.

TIPS FOR REPLACING OR
UPGRADING YOUR HARLEY OIL
PUMP

Whether you are replacing a worn pump
or upgrading to a high-performance unit,
the diagram is your best friend. Here are
practical tips based on what the diagram
reveals.

Always Use a
New Gasket Set

The diagram shows the locations of
every gasket and O-ring. Never reuse old
seals. A small leak at the pump-to-case
interface  can cause a significant
pressure drop. Use the diagram to
identify all sealing surfaces and install
new components from a quality kit.

Check Gear or
Rotor Clearance
Before



" manufacturing tolerances that are out of
|nSta”at|On spec. Lay the new pump on a clean

surface and use feeler gauges to
Even new pumps can have
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