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The Yamaha Phazer series, specifically the PZ480 models produced between 1984 and 1999, represents a 

watershed moment in snowmobile engineering. When the Phazer first debuted in 1984, it diverged sharply from 

contemporary design philosophies, prioritizing a lightweight chassis, an innovative axial-fan-cooled engine, and 

aerodynamics that drew inspiration from the aerospace industry. For the vintage snowmobile enthusiast, 

mechanical restorer, or technical technician, understanding the intricacies of the Yamaha Phazer 480is essential

for maintaining operational longevity. This article provides an exhaustive technical analysis of the PZ480 platform,

covering its mechanical architecture, drivetrain maintenance, and systemic troubleshooting protocols.

The Evolution of the PZ480 Architecture: 1984 to 1999

The Phazer’s lifecycle is divided into two primary eras: the original Phazer (1984–1989) and the Phazer II (1990–

1999). While the core 485cc engine remained largely consistent, refinements in track length, carburetion, and 

suspension geometry evolved to meet changing consumer demands. The original 1984 model was characterized 

by its Telescopic Strut System (TSS)front suspension and a 116-inch track, a combination that offered

unparalleled flickability in deep snow and tight trails.

By the time the Phazer II was introduced in 1990, the wheelbase was extended, and the track was lengthened to 

121 inches to improve stability and flotation. Despite these changes, the fundamental engineering principles 

remained: a stressed-skin aluminum chassisand a high-output, fan-cooled twin-cylinder engine. This era of

Yamaha engineering focused on the "Power-to-Weight" ratio, a metric where the Phazer excelled, often

outperforming liquid-cooled competitors in technical terrain due to its significantly lower mass.

Technical Analysis of the 485cc Axial-Fan-Cooled Engine

At the heart of the PZ480 is the 485cc, two-stroke, twin-cylinder engine. Unlike many high-performance sleds of the 

era that utilized liquid cooling—adding the weight of heat exchangers, pumps, and coolant—the Phazer utilized an 

axial fan cooling system. This design uses a fan mounted directly to the flywheel, which forces air through a

series of shrouds over the cylinder fins.

Core Engine Specifications



Component Specification

Displacement 485cc

Bore x Stroke 72.0 mm x 59.6 mm

Cooling System Axial Fan (Air-Cooled)

Carburetion Dual Keihin Butterfly (early) / Mikuni (variant-dependent)

Horsepower Approx. 56 hp @ 6750 RPM

Lubrication Yamaha Autolube Oil Injection

The Autolube System Mechanics

The Yamaha Autolube system was a sophisticated oil injection mechanism that eliminated the need for premixing 

fuel. It functioned by varying the oil delivery based on two inputs: engine RPM and throttle position. As the rider 

increased throttle, a cable-actuated cam on the oil pump increased the stroke of the internal plunger, delivering 

more oil to the intake manifold. This ensured that at idle, the engine received a lean oil mixture (avoiding plug 

fouling), while at wide-open throttle (WOT), it received the necessary 50:1 or richer ratio for high-heat protection. 

Technicians must ensure the oil pump synchronization marksalign perfectly with the throttle butterfly valves to

prevent engine seizure.

Drivetrain and Transmission: The YPVP Clutching System

The Phazer utilizes the Yamaha Performance Variable Pitch (YPVP) clutching system, consisting of a primary 

(drive) clutch and a secondary (driven) clutch. This system is responsible for converting the engine's torque into 

track rotation through a continuously variable transmission (CVT) belt. The efficiency of this system is contingent 

upon the belt deflection and the clutch offset.

Drive Belt Removal and Inspection

Maintaining the drive belt is critical. A worn belt not only reduces top-end speed but can also lead to catastrophic

failure, potentially damaging the clutch guards or the crankshaft. The following procedure outlines the removal and

inspection process:

1.  Safety Preparation: Ensure the engine is off and the emergency stop switch is depressed. Open the side 

cowling.

2.  Secondary Clutch Compression: Firmly press the inner sheave of the secondary clutch inward while rotating 

it clockwise. This action spreads the sheaves, allowing the belt to drop deeper into the pulley.

3.  Belt Extraction: Pull the belt over the top of the secondary clutch sheave. Once clear, slide it off the primary 

clutch.

4.  Inspection Parameters: Measure the belt width using a micrometer. The service limit is typically 2mm less 

than the original width. Check for glazing (shiny spots caused by heat) or hour-glassing (narrow spots caused by 

the engine idling with a stuck belt).

Track Replacement and Geometry Setting

Replacing the track on a 1984–1998 Yamaha Phazer is a labor-intensive but necessary task as the rubber 



compounds degrade over time. The track drive chaincasemust be disassembled to remove the driveshaft, which

provides the primary motive force to the track lugs.

Step-by-Step Track Removal Procedure

The following workflow is derived from the 84 to 99 Yamaha Phazer Service Manual :

•  Rear Skid Removal: Loosen the track tensioning bolts at the rear of the tunnel. Remove the mounting bolts 

securing the rear suspension (skid frame) to the chassis. Pivot the skid out of the track loop.

•  Chaincase Disassembly: Drain the gear oil. Remove the chaincase housing cover. Be careful not to damage 

the track drive chaincase housing cover gasket, as leaks here will lead to gear failure. Remove the tensioner, gears, 

and chain.

•  Driveshaft Extraction: Remove the speedometer drive housing on the left side (clutch side). Slide the 

driveshaft toward the chaincase side to clear the left-side bearing, then drop the shaft.

•  Installation and Alignment: When installing the new track, ensure the directional arrows point toward the front 

of the sled. After reassembly, the track must be aligned by measuring the distance between the track edge and the 

slide rails (hyfax) on both sides.

Track Tension Formulas

Proper tensioning is determined by the "Sag" method. With the rear of the snowmobile suspended:

Required Sag = 25mm to 30mm (approx. 1 inch) with a 10kg (22 lbs) weight applied to the center of the track.

The Chaincase and Gearbox Maintenance

The chaincase on the Phazer PZ480 is a critical component that houses the reduction gears. Because it operates 

in a high-vibration environment, the gasket integrityis paramount. Many owners experience oil leaks, which can

lead to the chain snapping and cracking the aluminum housing.

Maintenance Checklist for the Chaincase



Interval Action Required Technical Note

Every 500 Miles Check Fluid Level Use Yamaha-approved gear oil or 
80W-90 synthetic.

Annually Gasket Inspection Replace the PZ 480 Phazer 2 Ovation 
84-99 Gasket if any weeping is 
present.

Pre-Season Chain Tensioning Finger-tighten the tensioner bolt, then 
back off 1/4 turn.

Advanced Troubleshooting: Engine Codes and Performance Issues

While the vintage Phazer lacks the digital ECUs of modern 4-stroke machines, "Engine Codes" in this context often 

refer to symptom-based diagnostic codesused by technicians to identify mechanical failures. Understanding the

spark plug readings and carburetor behavior is the analog equivalent of a diagnostic scan.

Common Failure Modes and Solutions

1. Symptom: High-RPM BoggingCause: Often related to the secondary clutch spring fatigue or dirty carburetor 

main jets. If the engine reaches 6000 RPM but fails to climb, the secondary clutch may be "upshifting" too quickly, 

placing the engine under too much load.Solution:Disassemble the secondary clutch and increase the spring

tension by moving the spring tab to a different hole (e.g., from position 1 to position 2).

The Telescopic Strut System (TSS): Engineering and Service

One of the most defining features of the Phazer is the TSS front suspension. Unlike the A-arm designs common

today, the TSS functioned like an airplane's landing gear, with the shock absorber and spring integrated into a

vertical strut. This design allowed for a very narrow body, which contributed to the Phazer’s legendary ability to side-

hill and maneuver through dense timber.

Servicing the Struts

The TSS units are prone to "stiction" if the internal bushings are not lubricated. Maintenance involves:

•  Grease Zerk Maintenance: Every 200 miles, pump low-temperature grease into the struts until old grease is 

purged.

•  Shock Replacement: The internal hydraulic dampers (shocks) can lose their gas charge. Replacing them 

requires a specialized strut compressor tool.

•  Alignment: The skis must be aligned with a 1/8" to 1/4" toe-out. Toe-in on a Phazer leads to dangerous 

"darting" behavior on groomed trails.

Comparative Analysis: Phazer (1984-89) vs. Phazer II (1990-99)

For collectors and buyers, understanding the differences between the two generations is vital for sourcing parts and

predicting performance.



Feature Phazer I (Original) Phazer II (PZ480E/ST)

Track Width x Length 15" x 116" 15" x 121"

Carburetion 38mm Keihin Butterfly Modified Keihin / Mikuni (model 
specific)

Front Suspension TSS (Short Travel) TSS (Long Travel)

Fairing Design Narrow "Bat-wing" Wider, Integrated Headlight

Oil Capacity 1.8 Liters 2.1 Liters

Restoration Best Practices: Preserving the PZ480

For those performing a frame-up restoration, the focus should be on engine sealing. The crankshaft seals on a 

machine that has sat for several years will dry out. An air leak at the crank seal will cause a lean condition, leading 

to a melted piston within minutes of high-speed operation. A pressure testof the crankcase (holding 5 psi for 5

minutes) is the only way to ensure the engine is air-tight.

Additionally, the ProX Top End Gasket Set is frequently used by restorers. When installing new gaskets, ensure

the cylinder head surfaces are lapped flat on a piece of glass with 400-grit sandpaper to prevent combustion gas

leakage, which is common on high-mileage air-cooled twins.

Integration of Modern Components

While the Phazer is a vintage machine, modern advancements can improve its reliability. Many owners replace the 

stock Keihin butterfly carburetors with Mikuni VM38 round-slide carburetors. This conversion requires a different

throttle cable and intake boots but offers much more consistent fuel metering and easier tuning for varying altitudes.

Another common upgrade is the LED headlight conversion. The original Phazer stator output is limited, and the

incandescent bulb draws significant wattage. Switching to a high-efficiency LED allows more electrical overhead for

accessories like heated grips, which were often an afterthought in the mid-80s.

The Yamaha Phazer 480 remains a testament to an era when snowmobile design was driven by bold

experimentation. Its 485cc engine is arguably one of the most reliable two-stroke powerplants ever engineered,

provided the cooling system and oil injection are maintained. By adhering to the technical specifications outlined in

the service manuals and performing proactive maintenance on the chaincase, drive belt, and TSS suspension,

operators can ensure that these "lightweight legends" continue to perform on the trails for decades to come.

Whether utilized as a nostalgic trail cruiser or a specialized deep-snow machine, the PZ480 platform offers a

mechanical simplicity and tactile riding experience that modern, electronically-governed snowmobiles struggle to

replicate.
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