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In the realm of marine propulsion, the 9.8 horsepower (HP) segment represents a critical balance between 

portability, fuel efficiency, and thrust capability. The Evinrude 9.8 HP 4-stroke outboard motor, particularly

models produced between 2019 and 2020 such as the E10RG4 and E10PGL4, stands as a testament to

engineering refinement in the portable engine category. While Evinrude is historically celebrated for its pioneering

work in two-stroke technology and the revolutionary E-TEC direct injection system, its foray into the 4-stroke

portable market—often through strategic manufacturing partnerships—provided boaters with a reliable, clean-

burning alternative for small craft, tenders, and auxiliary power applications.

The Engineering Architecture of the 209cc Powerhead

At the heart of the Evinrude 9.8 HP series lies a 2-cylinder, 4-stroke overhead valve (OHV)engine. This

configuration is meticulously engineered to provide a smooth power curve while minimizing the vibrations

commonly associated with single-cylinder portable engines. The choice of a twin-cylinder design is foundational to

the engine's performance, as it allows for a more consistent torque delivery across the entire RPM range,

specifically targeting the 5,000 to 6,000 RPM wide-open throttle (WOT) operating window.

Displacement and Volumetric Efficiency

The displacement of this powerhead is rated at 12.8 cubic inches (209 cc). In mechanical engineering, 

displacement is a primary indicator of an engine's potential to do work. A 209cc displacement in a 9.8 HP rating 

suggests a highly optimized volumetric efficiency. The Bore x Strokedimensions are 2.17 x 1.73 inches (55 x 44

mm). This "oversquare" or short-stroke design allows the engine to reach higher RPMs with reduced piston speed,

which significantly lowers internal friction and extends the longevity of the connecting rods and crankshaft bearings.

The 4-Stroke Combustion Cycle

Unlike traditional 2-stroke engines that complete a power cycle in one revolution of the crankshaft, the 4-stroke 

Evinrude 9.8 HP utilizes the Otto cycle: Intake, Compression, Power, and Exhaust. This separation of strokes 

ensures that there is no "scavenging loss" (where unburned fuel escapes through the exhaust port), resulting in a 

significantly cleaner emission profile and superior fuel economy. For the operator, this translates to longer run times 

on the integral fuel tankor external tanks, and a lack of the characteristic "blue smoke" associated with oil-

premixed fuel.

Technical Specifications and Performance Metrics

Understanding the technical specifications of the Evinrude 9.8 HP requires a deep dive into the drivetrain and

mechanical ratios that convert internal combustion into hydrodynamic thrust.



Metric Specification Details

Engine Type 2-Cylinder 4-Stroke

Horsepower Rating 9.8 HP (7.2 kW)

Displacement 209 cc (12.8 cu in)

Bore x Stroke 55 x 44 mm (2.17 x 1.73 in)

Full Throttle RPM Range 5,000 – 6,000 RPM

Gear Ratio 2.08:1

Ignition System Digital CD (Capacitor Discharge)

Cooling System Water-cooled with Thermostat Control

Fuel System Carbureted (Single)

Oil Capacity 800 ml (approx. 27 fl oz)

Gear Ratio and Hydrodynamic Efficiency

The gear ratio of 2.08:1is a critical engineering specification. This means the crankshaft rotates 2.08 times for

every single rotation of the propeller. This ratio is specifically selected to provide a balance between high-end

speed and the "hole-shot" torque required to get a small vessel on plane. By utilizing a 2.08:1 reduction, the engine

can utilize a larger diameter or higher pitch propeller than a 1:1 ratio would allow, effectively moving more water

with each revolution and improving thrust-to-weight efficiency.

Digital CD Ignition (CDI)

The Digital CD Ignition systemprovides a high-voltage spark that is precisely timed by a microprocessor. This is

vital for the 9.8 HP model, especially during manual rope starts. The CDI system ensures that the spark is

delivered at the optimal moment of the compression stroke, facilitating easy starts even in cold weather or after

long periods of storage. Furthermore, the digital timing advance optimizes the combustion process as RPM

increases, ensuring maximum fuel efficiency.

Detailed Model Variations and Feature Sets

Evinrude utilized a specific nomenclature to identify the features integrated into each 9.8 HP unit. Understanding 

these codes is essential for technicians and owners when sourcing OEM parts or performing upgrades.

Analysis of Common Model Codes

•  E10RG4 / E10RGL4: The 'R' denotes a Rope Start (manual), while the 'G' indicates the 4-stroke generation. 

The 'L' in the second variant signifies a Long Shaft (20 inches), whereas the absence of 'L' usually indicates a 

Short Shaft (15 inches).

•  E10PGL4: The 'P' signifies Power Tilt or Electric Start options, which are highly desirable for larger tenders or 

users with physical limitations. The 'G' and 'L' follow the same generation and shaft length conventions.

•  E10TPL4: This variant often includes Tiller control with Power tilt, offering the most ergonomic experience for 



the operator.

Propulsion and Thru-Hub Exhaust

A standout feature mentioned in the technical data is the flow-through prop(thru-hub exhaust). In this design, the

engine’s exhaust gases are routed through the middle of the propeller hub. This engineering choice serves two

purposes: it significantly reduces engine noise by muffling the exhaust underwater, and it prevents exhaust gases

from interfering with the propeller blades' grip on the water, particularly during reverse maneuvers or low-speed

idling.

Practical Implementation: Installation and Rigging

Proper installation of the Evinrude 9.8 HP is paramount to both safety and performance. Because these engines

weigh significantly less than their high-horsepower counterparts, they are often used on inflatable boats (RIBs),

aluminum skiffs, and as "kickers" on larger fishing vessels.

Transom Height and Mounting

Matching the shaft length to the transom height is the first step in rigging. A 15-inch shaft (Short) is designed for a

15-inch transom, while the 20-inch shaft (Long) is for a 20-inch transom. If the engine is mounted too high, the

propeller will cavitate (draw in air), leading to overheating and loss of thrust. If mounted too low, excessive drag will

decrease fuel efficiency and top-end speed.

Fuel System Integration

The Evinrude 9.8 HP often features an integral fuel tank located under the cowling, typically with a 0.3 to 0.5-

gallon capacity. For longer excursions, the engine is equipped with a fuel connector for an external fuel tank.

When switching between the two, the operator must ensure the fuel selector valve is correctly positioned. Utilizing a

fuel-water separator in the fuel line is a highly recommended technical best practice, as modern ethanol-blended

fuels (E10) are prone to phase separation, which can clog the small orifices in the 9.8 HP’s carburetor.

Maintenance and Preventive Care Protocols

To maintain the reliability of the Evinrude 9.8 HP, a strict adherence to the maintenance schedule is required. The 4-

stroke architecture introduces more complexity than older 2-stroke models, specifically regarding the lubrication

and valve train systems.

Oil and Lubrication Management

The 9.8 HP model requires 10W-30 or 10W-40 FC-W rated outboard oil. The FC-W (Four-Cycle Water-cooled)

certification is crucial because marine oils contain higher concentrations of corrosion inhibitors and anti-foaming

agents compared to standard automotive oils. The oil should be changed every 100 hours of operation or annually,

whichever comes first.

Gearcase Lubricant Service

The lower unit houses the gear set and must be submerged in high-quality gear lubricant. Hypoid gear oil 

(80W-90)is typically used. During the annual service, the gear oil should be drained and inspected. The presence

of a "milky" appearance indicates water intrusion, usually through a compromised propeller shaft seal or shift rod

seal. If metal shavings are found on the magnetic drain plug, it suggests internal gear wear that requires immediate

mechanical attention.

Cooling System Maintenance (Impeller Service)



The 9.8 HP Evinrude is water-cooled, utilizing a rubber water pump impellerlocated in the lower unit. This

impeller should be replaced every 2 to 3 years. Operating the engine in sandy or silty water will accelerate wear on

the impeller and the stainless steel wear plate. A visible "tell-tale" stream of water from the back of the engine

indicates the pump is functioning; however, a weak stream is a diagnostic sign of a blockage or a failing impeller.

Technical Troubleshooting and Failure Mode Analysis

Even with robust engineering, the Evinrude 9.8 HP can encounter operational challenges. Identifying these through 

a systematic Failure Mode and Effects Analysis (FMEA) approach allows for rapid resolution.

Common Failure Modes and Solutions



Symptom Potential Root Cause Diagnostic Action / Solution

Engine fails to start (Manual) Stale fuel or clogged pilot jet Drain carburetor bowl; check spark 
plug for fouling.

Loss of power at high RPM Fuel starvation or prop ventilation Check fuel line for kinks; verify 
transom mounting height.

Engine overheating Debris in intake or worn impeller Flush cooling system; inspect water 
pump housing.

Excessive vibration Damaged propeller or loose mounting Check prop blades for bends; tighten 
transom clamps.

Oil leak from cowling Overfilled crankcase or faulty seal Verify oil level on dipstick; inspect 
valve cover gasket.

Carburetor Optimization

Because the 9.8 HP uses a small-bore carburetor, it is highly sensitive to varnish buildup. If the engine idles roughly 

or stalls when shifting into gear, the pilot jetis the most likely culprit. Using a high-quality fuel stabilizer and

running the carburetor dry (by disconnecting the fuel line while the engine is running) before long-term storage is

an essential procedural step to prevent these issues.

Advanced Engineering Concepts: Flow-Through Exhaust and Thrust 
Dynamics

To truly understand the value of the Evinrude 9.8 HP, one must look at the fluid dynamics of the flow-through 

exhaust system. By venting the exhaust through the center of the propeller hub, the engine creates a low-pressure

zone behind the boat. This helps to "pull" the exhaust out of the engine, slightly improving the volumetric efficiency

of the exhaust stroke. Furthermore, at speed, the exhaust gases are encased in the propeller's vortex, which

drastically reduces the decibel level heard by the operator. This makes the 9.8 HP one of the quietest engines in its

class, a major selling point for anglers and recreational boaters.

Weight and Portability Considerations

Portable engines are defined by their weight. The Evinrude 9.8 HP models generally fall within the 80 to 95-pound 

range, depending on shaft length and the presence of electric start components. While heavier than the old-school

2-stroke 9.9 HP engines (which often weighed 65-75 lbs), the 4-stroke 9.8 HP offers a much more refined

experience. Engineering trade-offs were made to keep the weight down, such as using high-grade aluminum alloys

for the engine block and reinforced plastics for the cowling and certain brackets.

Summary and Strategic Outlook

The Evinrude 9.8 HP 4-stroke outboard motor remains a highly respected piece of marine hardware. Its 

combination of a 209cc twin-cylinder powerhead, a robust 2.08:1 gear ratio, and modern features like thru-hub 

exhaust and CDI ignition makes it a versatile tool for various maritime activities. Although BRP (Bombardier 

Recreational Products) discontinued the production of Evinrude outboards in May 2020 to focus on their “Ghost” 

engine project and other marine technologies, the 9.8 HP models continue to be supported by a vast network of 

OEM parts and service centers.



For the technical-minded boater, the 9.8 HP Evinrude represents the pinnacle of small-displacement 4-stroke

engineering from that era. Its reliability is rooted in simplicity—mechanical carburetion paired with electronic ignition

—and its performance is sustained through rigorous maintenance. Whether used as a primary engine for a small

skiff or a reliable backup for a coastal cruiser, the technical foundations of this engine ensure it will remain a staple

on the water for decades to come. Owners should prioritize the use of high-quality marine lubricants and genuine

parts to maintain the tight tolerances and high-performance metrics established during the engine's manufacture.
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