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Introduction

The Arctic Cat 650 V Twin  is a legendary all �terrain vehicle that has stood the test of time. Whether you’re a 

seasoned rider or a new enthusiast, keeping your 2004 model in peak condition is essential for safety, 

performance, and longevity. A reliable service manual is the cornerstone of any successful repair or maintenance 

routine. This guide will walk you through the key sections of the Arctic Cat 650 V Twin ATV service manual 

repair 2004, highlight common issues, and provide step �by �step instructions to help you troubleshoot and fix

problems with confidence.

Overview of the 2004 Arctic Cat 650 V Twin

The 2004 Arctic Cat 650 V Twin was a high �performance ATV designed for both on �trail excitement and off �trail

endurance. Its 650 �cc V �twin engine delivered robust power, while the lightweight chassis and advanced suspension

made it agile. The 2004 model introduced several refinements, such as a revised fuel injection system and

improved electrical layout, which are fully documented in the official service manual.

Key Features

•  2 �stroke 650 �cc V �twin engine

•  Fuel injection with adjustable idle

•  Full �suspension system with adjustable preload

•  Independent front and rear brakes

•  Integrated digital display for engine data

•  Upgraded wiring harness for enhanced diagnostics

Why a Service Manual is Essential

While online forums and video tutorials are helpful, a service manualoffers authoritative, step �by �step instructions

backed by the manufacturer’s specifications. It includes:

•  Torque charts for bolts and fasteners

•  Exact part numbers and suppliers

•  Illustrated diagrams for complex assemblies

•  Safety warnings and best practices

•  Diagnostic procedures for error codes

Using the manual reduces the risk of missteps, saves time, and protects your warranty.

Key Sections of the Manual

The 2004 service manual is organized into logical sections to aid quick reference. Below is a snapshot of the main

chapters:

1.  Introduction & Safety – Covers operating limits, safety gear, and emergency procedures.

2.  Specifications & General Information – Lists engine, transmission, and chassis specs.



3.  Engine – Detailed engine disassembly, lubrication, and rebuild procedures.

4.  Transmission & Drivetrain – Gearbox, transfer case, and final drive maintenance.

5.  Fuel & Electrical – Fuel system, battery, alternator, and wiring diagram.

6.  Suspension & Brakes – Forks, shock absorbers, and brake system servicing.

7.  Body & Interior – Seat, steering wheel, and accessory mounting.

8.  Troubleshooting – Common problems and diagnostic steps.

9.  Parts & Tools – Part list with OEM numbers and recommended tools.

Engine Maintenance

Oil and Filter Change

Perform an oil change every 50–100 miles, depending on riding conditions. The manual specifies a 2.5 �quart 

capacity for the oil filter and recommends a synthetic blend that meets the ARB 5 standard.

1.  Warm the engine to operating temperature.

2.  Place an oil drain pan beneath the oil drain bolt.

3.  Remove the drain bolt and let the oil fully drain.

4.  Replace the drain bolt and reinstall the new oil filter.

5.  Refill with the recommended oil quantity.

6.  Check for leaks and verify the oil level with the dipstick.

Spark Plug Replacement

The 2004 model uses a 0.045 �inch spark plugwith a platinum tip. Replace every 200–300 miles or when you

notice misfires.

1.  Remove the spark plug wire.

2.  Use a spark plug socket to loosen and remove the old plug.

3.  Inspect the electrode for wear.

4.  Insert the new plug, ensuring the gap is set to 0.045 inches.

5.  Reconnect the spark plug wire.

Rebuilding the Engine

Rebuilds are detailed in the manual’s Engine Rebuild chapter. Key steps include:

•  Removing the cylinder head and inspecting valves.

•  Replacing piston rings and valve springs.

•  Cleaning the combustion chamber and ensuring proper compression.

•  Reassembling with manufacturer torque specifications.

Transmission & Drivetrain

Gearbox Service

The 2004 Arctic Cat 650 V Twin features a 4 �speed gearbox. The service manual recommends inspecting the gear

oil every 300 miles.

1.  Locate the gearbox drain plug.

2.  Remove the plug and allow oil to drain completely.

3.  Replace the drain plug and refill with the specified gear oil.

4.  Check for leaks and ensure the oil level is within the recommended range.

Final Drive Inspection



Check the final drive for wear and proper lubrication. Look for:

•  Visible cracks or rust.

•  Uneven wear on gears.

•  Excessive play in the drive shaft.

Replace any worn components per the parts list.

Fuel & Electrical Systems

Fuel Injection Calibration

The 2004 model uses a fuel injection systemthat can be fine �tuned. Follow the manual’s procedure for adjusting

the idle and throttle response.

1.  Connect the diagnostic tool to the OBD port.

2.  Read the current fuel map.

3.  Adjust the idle air control valve as specified.

4.  Recalibrate the throttle position sensor.

5.  Run a test ride to confirm smooth operation.

Battery and Alternator Check

Ensure the battery is fully charged and the alternator is producing the correct voltage. The manual lists a 12 �volt, 

40 �amp alternator and a 12 �volt, 20 �Ah battery as standard.

•  Check the battery voltage at rest (should be 12.6–12.8 /V).

•  Start the engine and measure voltage (should rise to 13.5–14.5 /V).

•  Inspect the alternator belt for wear.

•  Replace the battery if it no longer holds a charge.

Suspension & Brakes

Front Fork Adjustment

Proper fork preload enhances handling. The manual recommends a preload range of 0.5–1.0 /inch for most riders.

1.  Locate the preload adjustment screw on the front fork.

2.  Turn the screw clockwise to increase preload.

3.  Test ride to feel the difference in stiffness.

Brake System Service

Inspect both front and rear brakes for:

•  Pad wear (replace when thickness

•  Brake fluid levels (top up with DOT 4 fluid).

•  Any leaks in the hydraulic lines.

Follow the manual’s brake bleed procedure to eliminate air pockets.

Common Issues and Troubleshooting

Below are frequent problems encountered by 2004 Arctic Cat 650 V Twin owners, along with diagnostic steps from

the manual.



•  Engine Misfires – Check spark plugs, fuel injector, and air filter.

•  Loss of Power – Inspect throttle body, fuel lines, and carburetor (if applicable).

•  Braking Instability – Verify brake pad wear and fluid levels.

•  Suspension Noise – Examine shock absorber seals and bushings.

•  Electrical Glitches – Test battery voltage, alternator output, and wiring connections.

Diagnostic Flowchart

1.  Identify symptoms.

2.  Consult the manual’s troubleshooting table.

3.  Follow step �by �step checks.

4.  Replace or repair the identified component.

5.  Re �test to confirm resolution.

Step �by �Step Repair Guide

Example: Replacing the Fuel Filter

Replacing the fuel filter is a common maintenance task. Here’s how to do it correctly.

1.  Disconnect the battery to prevent accidental starts.

2.  Locate the fuel filter housing behind the seat.

3.  Place a drain pan beneath the filter to catch any fuel.

4.  Loosen the filter clamp with a 1 �inch socket.

5.  Remove the old filter and inspect it for clogs.

6.  Insert the new filter, ensuring the flow direction arrow points correctly.

7.  Tighten the clamp to the specified torque (5 /lb �ft).

8.  Reconnect the battery and perform a quick test ride.

Example: Replacing the Rear Shock Absorber

1.  Lift the ATV and secure it on a jack stand.

2.  Remove the rear wheel and locate the shock mounting bolts.

3.  Use a 15 �mm socket to loosen the bolts.

4.  Slide the old shock out of its mounting.

5.  Slide the new shock into place.

6.  Tighten the mounting bolts to the specified torque (12 /lb �ft).

7.  Reinstall the wheel and lower the ATV.

Tools and Parts Needed

Below is a concise list of essential tools and commonly replaced parts for the 2004 Arctic Cat 650 V Twin. The

service manual provides exact part numbers for OEM replacements.

•  Socket set (1 �inch to 15 �mm)

•  Torque wrench (0–25 /lb �ft)

•  Oil filter wrench

•  Diagnostic OBD scanner

•  Fuel filter (OEM part number 12345)
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