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The year 2004 marked a pivotal era in the evolution of snowmobile technology, particularly for Arctic Cat. As
environmental regulations tightened and consumer demand shifted toward longevity and fuel efficiency, the
industry saw a significant transition from traditional two-stroke dominance to the sophisticated world of four-stroke
engineering. The 2004 Arctic Cat lineup, featuring the T660, T660 Turbo, and the youth-oriented 90 Y-12,
represented a cornerstone in this technological migration. This article provides an exhaustive technical analysis of
these machines, the critical importance of the OEM service manual (specifically parts 2256-994 and 2257-214),
and a comprehensive guide to maintaining high-mileage performance in extreme winter conditions.

The Engineering Evolution: Transitioning to 4-Stroke Technology

In the early 2000s, the snowmobile industry faced a challenge: how to maintain the high-performance expectations
of riders while adhering to stricter EPA emissions standards. Arctic Cat responded by integrating Suzuki-derived
four-stroke powerplants into their chassis. Unlike the two-stroke engines found in models like the 2004 Arctic Cat Z
570 or the Sabercat 600 EFI, which rely on a total-loss lubrication system (burning oil with fuel), the four-stroke
engines utilized a closed-loop lubrication system, much like an automobile.

Core Mechanical Advantages of 4-Stroke Systems

The four-stroke engine operates on four distinct piston strokes: intake, compression, power, and exhaust. This cycle
offers several technical advantages over the two-stroke counterpart:

e Thermal Efficiency: Four-stroke engines generally achieve better combustion, leading to lower fuel
consumption and reduced emissions.

e Torque Curve: These engines provide a broader powerband with significant low-end torque, which is ideal for
touring models like the T660.

 Durability: Without the high-RPM stress and lubrication volatility of two-strokes, four-stroke engines can often
exceed 10,000 to 15,000 miles before requiring a major overhaul.

The Suzuki 660cc Architecture

The heart of the 2004 Arctic Cat 4-stroke lineup was the 660cc triple-cylinder engine. This liquid-cooled engine
featured an Overhead Cam (OHC) design. In its naturally aspirated form, it provided reliable, smooth power.
However, the introduction of the T660 Turbo changed the perception of 4-strokes as "slow" machines. By utilizing a
small-displacement turbocharger, Arctic Cat was able to force-feed the 660cc engine, resulting in a power-to-weight
ratio that could compete with 600cc and 700cc two-stroke classes while maintaining the civility of a four-stroke.

Technical Specifications and Model Comparison

Understanding the differences between the various 2004 models is essential for proper service and parts
procurement. The 2004 range catered to diverse demographics, from professional trail riders to youth beginners.



Feature/

T660 Touring (4-

T660 Turbo (4-

ZR 120 (4-Stroke)

Z 570 (2-Stroke)

Specification Stroke) Stroke)

Engine Type 660cc Triple, Liquid 660cc Triple, 120cc Single, Air 565cc Twin, Fan
Cooled Turbocharged Cooled Cooled

Horsepower 53 HP 110 HP 6.5 HP 70 HP

(Approx.)

Fuel System EFI EFI Carbureted Carbureted

Primary Use Touring / Utility Performance Touring Youth / Beginner Entry-Level Trail

Manual Part Number 2256-994 2256-994 2257-214 2256-990

The Vital Role of the Service Manual: OEM 2256-994 and 2257-214

For any Senior Technical Writer or Lead Mechanic, the Official 2004 Arctic Cat 4-Stroke Snowmobile Factory
Service Manualis the definitive authority. These manuals, often identified by part numbers like 2256-994 or
2257-214, are not merely instruction booklets; they are comprehensive engineering documents that provide the
necessary tolerances and procedures to keep these complex machines operational.

What is Contained in a Professional Service Manual?

A professional-grade manual covers several critical domains:

1. General Information: Includes VIN location, engine serial numbers, and specialized tool requirements.

2. Fuel System: Detailed schematics of the Electronic Fuel Injection (EFI) system, fuel pump pressures
(typically 43.5 psi for the T660), and injector testing.

3. Engine Anatomy: Step-by-step procedures for cylinder head removal, valve clearance adjustments, and
crankshaft inspection.

4. Electrical Systems: Comprehensive wiring diagrams that are essential for troubleshooting the CDI (Capacitor
Discharge Ignition) or the ECU (Engine Control Unit).

5. Drive System: Instructions for adjusting the ACT Drive or traditional chaincase, including gear ratios and
chain tensioning specs.

Electronic Fuel Injection (EFI) Troubleshooting

One of the most complex aspects of the 2004 4-stroke models is the EFI system. The service manual provides
diagnostic flash codes that the ECU emits via a dashboard LED. For instance, a specific sequence of flashes might
indicate a failure in the Barometric Pressure Sensor or an Intake Air Temperature Sensormalfunction.  Without
the manual's code key, diagnosing a rich or lean condition becomes a matter of guesswork, which can lead to
catastrophic engine failure in turbocharged models.

Comprehensive Maintenance Protocol for 4-Stroke Engines

Maintenance on a 4-stroke snowmobile is fundamentally different from that of a 2-stroke. While 2-stroke
maintenance often focuses on piston rings and exhaust power valves, 4-stroke maintenance is centered on
lubrication health and valve train integrity.

1.The Seasonal Oil Change Procedure



Unlike 2-strokes, the 2004 T660 requires a traditional oil and filter change. This should be performed at least once
per season or every 2,500 miles.

* Oil Selection: Use only synthetic 0OW-40 or 5W-50 oil designed for low-temperature operation.

¢ Filter Replacement: Always replace the oil filter (OEM #0636-841) to prevent particulate buildup from clogging
the turbocharger oil feed lines.

e Sump Draining: Ensure the engine is warm before draining to ensure all contaminants are suspended in the
oil and removed.

2.Valve Clearance Inspection

Mechanical valves in a 4-stroke engine eventually "seat" deeper into the head, causing clearances to tighten. If
clearances become too tight, the valves may not close fully, leading to burnt valves and loss of compression. The
service manual specifies inspection intervals, typically every 5,000 miles. This involves removing the valve cover
and using feeler gauges to measure the gap between the cam lobe and the bucket lifter.

3. Turbocharger System Integrity

For T660 Turbo owners, the turbocharger adds a layer of complexity. Maintenance involves checking for: Shaft Play:
Removing the intake boot to check for axial or radial play in the compressor wheel.Wastegate Function: Ensuring
the wastegate actuator moves freely to prevent over-boost conditions.Intercooler Cleaning:Removing debris from

the intercooler fins to maintain optimal intake air temperatures.

Longevity Analysis: What is "High Mileage" for a Snowmobile?

In the world of snowmobiling, "high mileage" is a relative term. For a high-strung 2-stroke engine like the Arctic Cat
ZR 900 Sno Pro, 5,000 miles is often considered the threshold for a top-end rebuild. However, the 2004 4-stroke
models redefined these expectations.

The 10,000-Mile Benchmark

For a 2004 T660, 5,000 miles is often just the beginning of its service life. Many units have been documented
exceeding 15,000 to 20,000 miles with original internal engine components. The limiting factors for these machines
usually aren't the engine itself, but the chassis components:

e Drive Clutch (Primary and Secondary): Clutches undergo massive friction and heat. Bushings and rollers
typically require replacement every 3,000 miles to maintain shift efficiency.

e Track and Studs: Rubber degrades over time. Dry rot and "pull-outs" from studs are common on high-mileage
machines.

e Suspension Bushings: The A-arms and skid frame bushings are wear items that, if neglected, lead to poor
handling and increased vibration.

Reliability Rankings by Component



Component Group Expected Life (Miles) Primary Failure Mode Maintenance Frequency

Engine Internals (4-Stroke) 15,000+ Valve Recession Inspect every 5k
Turbocharger (T660) 10,000 - 12,000 Bearing Wear/Seal Leak Inspect every 3k

Drive Track 4,000 - 6,000 Lugging / Dry Rot Annual Inspection
Drive Belt 1,000 - 2,000 Heat Glazing / Cord Pull Check before each ride
Skid Frame Bearings 2,000 - 3,000 Moisture Ingress/Seizing Annual Grease

Field Guide: Troubleshooting Common 2004 Arctic Cat Issues

Even with the most robust engineering, snowmobiles operate in one of the harshest environments on Earth.
Technical failures are inevitable. Below is a diagnostic framework for common issues found in the 2004 4-stroke
models.

Scenario A: The Engine Cranks but Fails to Start

This is often related to fuel delivery or electrical safety interlocks. Step 1: Listen for the fuel pump prime when the
key is turned. If silent, check the fuel pump relay in the fuse block. Step 2:Check the emergency kill switch and
tether cord. On Arctic Cats of this era, the TSS (Throttle Sensing System) can often malfunction if there is too much
slack in the throttle cable, preventing the engine from firing to avoid a "runaway" sled.

Scenario B: Loss of Top-End Speed

In the T660 Turbo, a loss of top speed is frequently caused by a boost leak. Inspect the rubber charge tubes
between the turbo, intercooler, and throttle body. Even a small pinhole can result in a significant loss of manifold
pressure. Alternatively, the drive belt may have worn thin; a belt that is 1/8th of an inch narrower than spec will
prevent the clutches from reaching full shift-out, effectively "gearing down" the snowmobile.

Scenario C: Excessive Vibration or Growling

This usually points to the drivetrain. Inspect the drive shaft bearings, particularly the one on the speedometer side
(PTO side). These bearings are susceptible to moisture and ice. If the bearing fails, it can damage the drive shaft
and the tunnel. The 2004 models also utilized the Diamond Drive system in some configurations, which requires
specific gear fluid changes to prevent planetary gear failure.

Seasonal Storage and Preservation

The JSON data highlights a critical maintenance aspect: Cleaning and Exterior Polishing.Proper storage is what
separates a 20-year-old "mint" machine from a rusted relic.

Step-by-Step Off-Season Preservation

1. Deep Clean: Wash the entire machine to remove salt and road grime from trailering. Salt is the primary
enemy of aluminum bulkheads and magnesium housings.

2. Fuel Stabilization: Four-stroke fuel systems are sensitive to ethanol degradation. Add a high-quality fuel
stabilizer and run the engine for 10 minutes to ensure the stabilized fuel reaches the injectors.

3. Fogging the Engine: While more common in 2nd strokes, 4-strokes benefit from a light fogging or at least an
oil change right before storage to ensure fresh, non-acidic oil is sitting on the bearings.



4. Exhaust Protection: As mentioned in technical bulletins, "Remove the cloth from the exhaust system" is a
reminder for the following season. During storage, plugging the exhaust and air intake with a clean rag prevents
rodents from nesting inside the engine or muffler.

5. Battery Care: The 2004 4-strokes rely heavily on a strong battery for the EFI and electric start. Use a
dedicated battery tender to maintain voltage and prevent sulfation of the lead plates.

Industry Context: The YamahaWithdrawal and Arctic Cat's Future

The recent announcement of Yamaha's eventual withdrawal from the snowmobile markethas significant
implications for owners of Arctic Cat machines. For years, Arctic Cat and Yamaha shared chassis and engine
technology (e.g., the Arctic Cat 7000 series used Yamaha's 1049cc engine). This industry shift underscores the
value of the 2004-era machines. They represent a time when Arctic Cat was forging its own path with Suzuki,
creating a legacy of 4-stroke reliability that proved these machines could be long-term investments rather than
disposable toys.

The Legacy of the 2004 4-Stroke

The 2004 T660 and its siblings proved that a snowmobile could be quiet, smoke-free, and immensely reliable
without sacrificing the thrill of the ride. For the modern collector or budget-conscious rider, a well-maintained 2004
Arctic Cat 4-stroke remains a viable and highly capable machine. By adhering to the specifications found in the
2256-994 service manualand following a rigorous maintenance schedule, these "high mileage" legends can
continue to traverse the trails for decades to come.

In conclusion, the technical sophistication of the 2004 Arctic Cat lineup requires a disciplined approach to
maintenance. From the complexities of the T660's turbocharger to the simple yet essential task of seasonal
cleaning, every action taken by the owner or technician contributes to the machine's longevity. As the industry
moves toward an uncertain future with fewer manufacturers, the preservation of these classic 4-stroke
powerhouses becomes not just a hobby, but a necessity for the snowmobiling community.
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