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2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



ENGINE, GENERAL 11 00 039 CHECKING COMPRESSION AT ALL CYLINDERS NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



11 0 224 11 8 490



NOTE:



Read out fault memory of EMS/DME control unit, check stored fault messages, rectify faults and clear fault memory. Switch off ignition. CAUTION: High tension - danger! Interrupt voltage supply to ignition coils.



Detach plug connector from ignition coil unit. Press securing clip (1) away. Detach plug connector (2).
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2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 1: Detaching Plug Connector Courtesy of BMW OF NORTH AMERICA, INC. Unscrew all spark plugs. Refer to 12 12 011 REPLACING ALL SPARK PLUGS . Screw special tool 11 8 490 into spark plug thread and connect special tool 11 0 224. Make sure seal of adapter tool is in proper working order.
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Fig. 2: Identifying Special Tools Courtesy of BMW OF NORTH AMERICA, INC. Press accelerator pedal to floor and actuate starter motor until compression pressure stops rising. Compression pressure. Refer to ENGINE - TECHNICAL DATA - COOPER (1.6L) R50/W10 .
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2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 3: Measuring Compression Pressure Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Disconnect ignition unit; this results in a defect trouble code being output during starting.



Connect DIS and delete stored faults. NOTE:



Read out fault memory of EMS/DME control unit, check stored fault messages, rectify faults and clear fault memory.



11 00 050 REMOVING AND INSTALLING ENGINE NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 , FUEL SYSTEM - SPECIAL TOOLS - COOPER (1.6L) R50/W10 or BODY EQUIPMENT - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .
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Special Tools Required:      



11 8 352 11 8 401 11 8 402 13 5 280 13 5 281 51 2 160



Necessary Preliminary Tasks:  











  







  











Disconnect battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Remove battery container. Refer to 61 21 100 REMOVING AND INSTALLING/REPLACING BATTERY CONTAINER . Remove front bumper trim. Refer to 51 11 156 REMOVING AND INSTALLING FRONT BUMPER TRIM . Remove bumper bracket. Refer to 51 11 050 REMOVING AND INSTALLING/REPLACING CARRIER FOR FRONT BUMPER TRIM . Remove air cleaner housing. Release clutch cylinder. Refer to CLUTCH SLAVE CYLINDER . Remove top stabilizer bar bracket. Refer to 22 11 040 REPLACING UPPER ENGINE CARRIER BRACKET . Remove exhaust manifold with catalytic converter. Refer to 11 62 000 REMOVING AND INSTALLING, SEALING/REPLACING EXHAUST MANIFOLD. Remove left drive shaft. Refer to DRIVE AXLE SHAFT (LEFT) . Remove right drive shaft. Refer to DRIVE AXLE SHAFT (RIGHT) . Remove alternator drive belt. Refer to 11 28 010 REPLACING ALTERNATOR DRIVE BELT (W10). Remove alternator drive belt for optional A/C system. Refer to 11 28 050 REMOVING A/C COMPRESSOR DRIVE BELT. Drain coolant. Refer to 17 00 005 DRAINING AND ADDING COOLANT .



Remove upper engine hood support and fit special tool 51 2 160.
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Fig. 4: Identifying Special Tool 51 2 160 Courtesy of BMW OF NORTH AMERICA, INC. Screw in front end module with special tools 11 8 401 and 11 8 402 and secure with snap ring against slipping back.
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Fig. 5: Locating Front End Module Courtesy of BMW OF NORTH AMERICA, INC. Detach coolant hoses (1). Detach heating hoses (2). Detach overflow hose (3).
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Fig. 6: View Of Coolant, Heating And Overflow Hoses Courtesy of BMW OF NORTH AMERICA, INC. Release fuel line (1). WARNING: Fuel line is under pressure (approx. 3-5 bar).



Attach fuel line (1) special tool 13 5 281. Seal off fuel pipe with special tool 13 5 280. Recycling: Catch and dispose of escaping fuel in a suitable container. Observe country-specific waste-disposal regulations. Microsoft Tuesday, February 16, 2010 11:18:30 AM
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Fig. 7: Attaching Plugs To Fuel Line Courtesy of BMW OF NORTH AMERICA, INC. Remove screw (1) for starter motor heat shield. Lift out heat shield.
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Fig. 8: Identifying Starter Motor Heat Shield Retaining Screw Courtesy of BMW OF NORTH AMERICA, INC. Release connection of line (1) to brake booster and unclip at holder. Press ring downwards, remove line (1) towards top.
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Fig. 9: View Of Brake Booster Line Connection Courtesy of BMW OF NORTH AMERICA, INC. Disconnect plug connector from fuse box (1). Remove retaining screws (2) from fuse box. Place fuse box to one side. Tightening torque, refer to 61 13 1AZ in GENERAL ELECTRICAL SYSTEM - TIGHTENING TORQUES - COOPER (1.6L) R50/W10 .
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Fig. 10: Locating Fuse Box Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Disconnect grounding cable from left spring strut (1). Tightening torque, refer to 61 13 2AZ in GENERAL ELECTRICAL SYSTEM - TIGHTENING TORQUES - COOPER (1.6L) R50/W10 . Disconnect circular connector (2).
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Fig. 11: Disconnecting Circular Connector Courtesy of BMW OF NORTH AMERICA, INC. Release retaining clips (1) for shift cables on housing. Detach shift cables from ball joint (2). Remove retaining screws (3) for shift cable stop and remove shift control housing (4). Tightening torque, (21 N.m.). Tightening torque, refer to 11 12 14AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Tightening torque, refer to 11 12 15AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 12: Removing Shift Control Housing Courtesy of BMW OF NORTH AMERICA, INC. Release screws (1). Remove stabilizer bar (2). Tightening torque, refer to 11 12 16AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 13: Removing Stabilizer Bar Courtesy of BMW OF NORTH AMERICA, INC. Detach plug connector (1) from steering pump motor.
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Fig. 14: Detaching Plug Connector From Steering Pump Motor Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Special equipment A/C system.



Detach plug connector from A/C compressor (1). Release retaining screws (2). Secure compressor (3) to front end module. Unclip high-pressure line of A/C system. Tightening torque, refer to 64 52 1AZ in HEATING AND AIR CONDITIONING - TIGHTENING TORQUES - COOPER (1.6L) R50/W10 .
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Fig. 15: Detaching Plug Connector From A/C Compressor Courtesy of BMW OF NORTH AMERICA, INC. Stick suitable adhesive tape (1) onto both body frame rails to protect paintwork during removal of engine (risk of damage ). CAUTION: Special equipment A/C system.



A/C lines are under pressure. Risk of injury.
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Fig. 16: Identifying Tape Application Areas On Body Frame Rails Courtesy of BMW OF NORTH AMERICA, INC. CAUTION: Secure transmission with a trolley jack (risk of damage).



Release retaining screws (1). Tightening torque, (66 N.m.). Release top screw on transmission bracket (2). Remove transmission bracket (2). Installation: Tightening torque, (66 N.m.). Microsoft Tuesday, February 16, 2010 11:18:30 AM
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Fig. 17: Locating Transmission Bracket Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Release screws (1). Remove transmission bracket (2).
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Fig. 18: Removing Transmission Bracket Courtesy of BMW OF NORTH AMERICA, INC. Mount special tool 11 8 352 on transmission. CAUTION: Observe screw length for screws (1) 10 x 1.5 mm. Maximum length 20 mm. (Risk of damage). Installation: Tightening torque, (38 N.m.).
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Fig. 19: View Of Special Tool 11 8 352 On Transmission Courtesy of BMW OF NORTH AMERICA, INC. Mount special tool 11 8 351 on engine at front. Use original screws (1). Installation: Tightening torque, refer to 11 12 9AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Microsoft Tuesday, February 16, 2010 11:18:30 AM



Page 21



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 20: Mounting Special Tool 11 8 351 On Engine Courtesy of BMW OF NORTH AMERICA, INC. Secure special tool 11 0 020 with special tools 11 8 351 and 11 8 352. Attach engine lifting gear holder and chains to engine and suspend power unit from lifting gear.
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Fig. 21: Locating Engine Lifting Gear Holder And Chains Courtesy of BMW OF NORTH AMERICA, INC. Unscrew engine mount retaining nut (1). Tightening torque, refer to 11 12 13AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Remove engine. Refer to 11 00 050 REMOVING AND INSTALLING ENGINE.



Microsoft Tuesday, February 16, 2010 11:18:30 AM



Page 23



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 22: Identifying Engine Mount Retaining Nut Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Fill transmission. Refer to LUBRICATION . Fill cooling system. Refer to 17 00 005 DRAINING AND ADDING COOLANT . Vent cooling system and check for leaks. Refer to 17 00 039 BLEEDING COOLING SYSTEM AND CHECKING FOR WATER LEAKS . Check function of DME. 11 00 050 REMOVING AND INSTALLING ENGINE (CVT) NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 and FUEL SYSTEM - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .
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Special Tools Required:         



11 0 001 11 0 002 11 0 003 11 0 009 11 8 260 11 8 351 11 8 401 11 8 402 13 5 280



Necessary Preliminary Tasks:  











Disconnect battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Remove battery container. Refer to 61 21 100 REMOVING AND INSTALLING/REPLACING BATTERY CONTAINER . Remove exhaust manifold. Refer to 11 62 000 REMOVING AND INSTALLING, SEALING/REPLACING EXHAUST MANIFOLD. Remove engine venting valve. Refer to 11 15 025 REMOVING OR REPLACING ENGINE VENT VALVE.



Remove retaining screw (1) for starter motor heat shield. Release lambda oxygen sensor from wire retainer (2). Remove heat shield. Tightening torque, 12 41 1AZ in ENGINE ELECTRICAL SYSTEM - TIGHTENING TORQUES COOPER (1.6L) R50/W10 .
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2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 23: Locating Lambda Oxygen Sensor Courtesy of BMW OF NORTH AMERICA, INC. Detach connections (1) and (2) of starter motor. Tightening torque, refer to 12 41 2AZ in ENGINE ELECTRICAL SYSTEM - TIGHTENING TORQUES COOPER (1.6L) R50/W10 . Tightening torque, refer to 12 41 3AZ in ENGINE ELECTRICAL SYSTEM - TIGHTENING TORQUES COOPER (1.6L) R50/W10 . Pay attention to routing of wiring harness. Remove alternator drive belt. Refer to 11 28 010 REPLACING ALTERNATOR DRIVE BELT (W10). Remove cover from fuel rail. Remove lower line of tank venting valve from stabilizer bracket. Microsoft Tuesday, February 16, 2010 11:18:30 AM
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2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Remove grounding cable from engine support block.



Fig. 24: Detaching Connections Of Starter Motor Courtesy of BMW OF NORTH AMERICA, INC. Reduce fuel pressure in fuel line. Refer to 13 31 029 CHECKING FUEL PUMP DELIVERY PRESSURE . Remove line from fuel distribution pipe and seal ends with special tool 13 5 280. Detach line connection to brake booster from manifold and unclip from holder. Press ring downwards to expose line (1).
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Fig. 25: View Of Brake Booster Line Courtesy of BMW OF NORTH AMERICA, INC. Remove fuse box cover. Disconnect plug connector (1) from fuse box.
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Fig. 26: Disconnecting Plug Connector From Fuse Box Courtesy of BMW OF NORTH AMERICA, INC. Remove grounding cable from left spring strut (1). Tightening torque, refer to 61 13 2AZ in GENERAL ELECTRICAL SYSTEM - TIGHTENING TORQUES - Cooper (1.6L) R50/W10 . Detach plug connector (2).
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Fig. 27: Removing Grounding Cable From Left Spring Strut Courtesy of BMW OF NORTH AMERICA, INC. Drain coolant. Refer to 17 00 005 DRAINING AND ADDING COOLANT . Detach both heater pipe connections and connection of expansion line to filler neck. Remove top hose from radiator elbow. Remove top stabilizer bar bracket. Refer to 22 11 040 REPLACING UPPER ENGINE CARRIER BRACKET . Drain off transmission oil. Refer to 00 11 239 FLUID CHANGE IN AUTOMATIC TRANSMISSION (CVT) INCLUDING USED FLUID DISPOSAL . Remove shift cable. Refer to SHIFT TOWER . Remove screws (1) for lower stabilizer bracket and remove holder (2). Tightening torque, refer to 11 12 16AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Remove drive shafts. Refer to DRIVE AXLE SHAFT (LEFT) .
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Fig. 28: Removing Screws For Lower Stabilizer Bracket And Holder Courtesy of BMW OF NORTH AMERICA, INC. Detach plug connector (1) from steering pump motor.
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Fig. 29: Detaching Plug Connector From Steering Pump Motor Courtesy of BMW OF NORTH AMERICA, INC. Remove impact tube. Lower front end module and attach special tools 11 8 401 and 11 8 402.
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Fig. 30: View Of Front End Module Courtesy of BMW OF NORTH AMERICA, INC. Detach plug connector from A/C compressor (1). Remove retaining screws (2) of A/C compressor and lower compressor (3). Secure compressor to front end module. Unclip high-pressure line of A/C system. Tightening torque, refer to 64 52 1AZ in HEATING AND AIR CONDITIONING - TIGHTENING TORQUE - COOPER (1.6L) R50/W10 . Detach coolant hose from water pump.
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Fig. 31: Removing A/C Compressor Courtesy of BMW OF NORTH AMERICA, INC. Detach plug connector from oil pressure switch. Remove wiring harness clips and slide wiring harness to one side. Pay attention to routing of wiring harness. Detach plug connector of headlight sensor. Remove sub-frame (a wheel alignment check is not required). Refer to SUSPENSION - FRONT .
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Fig. 32: Detaching Plug Connector Of Headlight Sensor Courtesy of BMW OF NORTH AMERICA, INC. Remove oil cooler from transmission. Refer to 17 22 070 REMOVING AND INSTALLING OR REPLACING OIL COOLER PIPES (CVT) . Remove fixture of lambda oxygen sensor and remove screw of coolant line. Tightening torque, refer to 11 78 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Tightening torque, refer to 11 53 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Secure engine lifting equipment to engine holders (special tools 11 8 351 and 11 8 260). Tightening torque, refer to 11 12 9AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 33: Securing Engine Lifting Equipment To Engine Holders Courtesy of BMW OF NORTH AMERICA, INC. Secure engine lifting equipment (special tools 11 0 001, 11 0 002, 11 0 003 and 11 0 009). Attach engine lifting gear holder and chains to engine and suspend power unit from lifting gear.



Microsoft Tuesday, February 16, 2010 11:18:30 AM



Page 36



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 34: Attaching Engine Lifting Gear Holder And Chains To Engine Courtesy of BMW OF NORTH AMERICA, INC. Unscrew engine mount retaining nut (1). Tightening torque, refer to 11 12 13AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 35: Unscrewing Engine Mount Retaining Nut Courtesy of BMW OF NORTH AMERICA, INC. Remove screw (1) with which transmission is secured to upper mounting fixture. Tightening torque, (66 N.m.). Remove engine. Refer to 11 00 050 REMOVING AND INSTALLING ENGINE. Lower engine and remove.
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Fig. 36: Locating Transmission Upper Mounting Retaining Screw Courtesy of BMW OF NORTH AMERICA, INC. ENGINE IDENTIFICATION Drive in engine numbers at marked surface with impact tool. W10/W11
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Fig. 37: Identifying Engine Number Location Courtesy of BMW OF NORTH AMERICA, INC. SECURING ENGINE IN INSTALLATION POSITION WITH SPECIAL TOOL (W10/W11) NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 , BODY EQUIPMENT - SPECIAL TOOLS - COOPER (1.6L) R50/W10 and MAINTENANCE AND GENERAL INFORMATION - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: 



00 0 200
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00 0 201 00 0 202 00 0 205 00 0 207 00 0 209 11 8 260 51 2 160



Necessary Preliminary Tasks:  



Disconnect battery (W11). Remove battery (W10). Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY .



Install special tool 51 2 160.



Fig. 38: Identifying Hood/Bonnet Stay Microsoft Tuesday, February 16, 2010 11:18:30 AM
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Courtesy of BMW OF NORTH AMERICA, INC. Reduce excess pressure in cooling system. Release screw (1). Lay bracket for oxygen sensor to one side. Release screw (2). Release coolant line clamp (3).



Fig. 39: Locating Coolant Line Clamp Courtesy of BMW OF NORTH AMERICA, INC. Screw special tool 11 8 260 onto cylinder head. NOTE:



The water pipe is also secured to special tool 11 8 260 at the same time. See Fig. 40.
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Fig. 40: View Of Adapter On Cylinder Head Courtesy of BMW OF NORTH AMERICA, INC. Assemble special tool 00 0 200 with special tools 00 0 201 / 00 0 202 / 00 0 205 / 00 0 207 / 00 0 209 and fit. NOTE:



Remove plug before fitting special tool.



Risk Of Damage On Both Side Walls.
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Fig. 41: Identifying Cross Member Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine.



CYLINDER HEAD WITH COVER 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10) Necessary preliminary tasks:  



Remove ignition coil block. Refer to 12 13 513 REPLACING IGNITION COIL . Remove connector strip for fuel injectors.



Remove hose (1). Detach crankcase breather valve (2). Detach plug connector from ignition coil block (3). Detach spark plug connectors (4). Remove wiring harness retaining clips from valve cover screws. Microsoft Tuesday, February 16, 2010 11:18:30 AM
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Fig. 42: Detaching Plug Connector From Ignition Coil Block Courtesy of BMW OF NORTH AMERICA, INC. Remove valve cover screws. Remove cylinder head cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10).
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Fig. 43: Removing Valve Cover Screws Courtesy of BMW OF NORTH AMERICA, INC. Installation: Check valve cover seal, replace if necessary. Remove retaining screws from cylinder head cover. Check rubber elements, replace if necessary. Clean mating surfaces with suitable materials.
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Fig. 44: Removing Retaining Screws From Cylinder Head Cover Courtesy of BMW OF NORTH AMERICA, INC. Installation: Tighten down bolts in sequence 1 to 12. Tightening torque, refer to 11 12 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . IMPORTANT: Tighten down cylinder head cover in two operations.
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Fig. 45: Identifying Tightening Sequence Of Cylinder Head Cover Bolts Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. 11 12 100 REMOVING AND INSTALLING/SEALING CYLINDER HEAD W10 NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 , FUEL SYSTEM - SPECIAL TOOLS - COOPER (1.6L) R50/W10 and MAINTENANCE AND GENERAL INFORMATION - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:   



00 9 120 11 8 200 11 8 250
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11 8 370 13 5 280 33 2 140



Necessary Preliminary Tasks:  



 



 



      



Drain coolant. Refer to 17 00 005 DRAINING AND ADDING COOLANT . Remove wheel arch liner. Refer to 51 71 040 REMOVING AND INSTALLING/REPLACING FRONT LEFT OR RIGHT WHEEL ARCH LINER . Disconnect battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Remove battery container. Refer to 61 21 100 REMOVING AND INSTALLING/REPLACING BATTERY CONTAINER . Remove tank vent valve with line. Refer to13 90 500 REPLACING TANK VENTING VALVE . Remove cylinder head. Refer to 11 12 100 REMOVING AND INSTALLING/SEALING CYLINDER HEAD W10. Disconnect plug connector from DME. Remove cover from fuel rail. Release fuel injector wiring harness and place to one side. Detach heating hoses on cylinder head. Detach top water hose on thermostat. Unfasten exhaust manifold. Remove spark plugs. Refer to 12 12 011 REPLACING ALL SPARK PLUGS . CAUTION: Fit new cylinder head screws. Do not wash off bolt coating. There must be no oil or coolant in the pocket holes (risk of cracking ). The fuel in the fuel lines is under pressure (approx. 3 bar). Catch and dispose of escaping fuel.



Remove fuel line from fuel rail; to do so, disconnect quick-release coupling (1) and connect special tool 13 5 280 to fuel rail and fuel line. Unclip both lines on stabilizer bar bracket.
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Fig. 46: Locating Plugs For Fuel Line Courtesy of BMW OF NORTH AMERICA, INC. Detach vacuum line to brake booster from manifold and unclip from holder. Press ring downwards to expose line (1).
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Fig. 47: Detaching Vacuum Line To Brake Booster Courtesy of BMW OF NORTH AMERICA, INC. Disconnect plug connector of camshaft sensor. Remove dipstick. Remove intake manifold screws (5-1). Lift intake manifold over dipstick tube. Disconnect line from filler neck to expansion tank, then the engine wiring harness can be moved around the thermostat housing. Installation Note: Tightening torque, refer to 11 61 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Microsoft Tuesday, February 16, 2010 11:18:30 AM
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Fig. 48: Identifying Intake Manifold Screws Courtesy of BMW OF NORTH AMERICA, INC. Tie back intake manifold. NOTE:



See Fig. 49.
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Fig. 49: Tie Back Intake Manifold Courtesy of BMW OF NORTH AMERICA, INC. Remove screws (1) for stabilizer bar bracket. Remove stabilizer bar bracket. Tightening torque, refer to 11 12 14AZ in ENGINE - TIGHTENING TORQUES - COOPER (1.6L) R50/W10 .
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Fig. 50: Removing Stabilizer Bar Bracket Courtesy of BMW OF NORTH AMERICA, INC. Detach oxygen sensor plug connector (1). Remove holder for oxygen sensor plug connector from cylinder head (2). Remove retaining screw (3) of coolant distributor pipe. Detach plug connector (4) of coolant temperature sensor.
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Fig. 51: Locating Plug Connector Of Coolant Temperature Sensor Courtesy of BMW OF NORTH AMERICA, INC. Support engine with trolley jack and a rubber pad on oil sump. CAUTION: Risk of damage to oil sump.



Remove bolts (1) for engine carrier and unscrew retaining nut (2) for engine mount. Remove engine carrier. Remove hydraulic engine mount with special tool 11 8 200. Tightening torque, refer to 11 12 11AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 52: Identifying Engine Carrier Bolts Courtesy of BMW OF NORTH AMERICA, INC. Mount special tool 11 8 370 on cylinder block and body fixtures. NOTE:



See Fig. 53.
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Fig. 53: Mounting Support Arm On Cylinder Block Courtesy of BMW OF NORTH AMERICA, INC. Remove camshaft sensor (1). Release screw plugs (2). Tightening torque, refer to 11 12 7AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 54: Locating Camshaft Sensor Courtesy of BMW OF NORTH AMERICA, INC. Rotate crankshaft until triangular adjustment mark on camshaft gear (2) is at 12 o'clock. IMPORTANT: For assembly, mark timing chain at triangular adjustment mark (2) with paint (1). Mark vibration damper and timing case cover with paint. NOTE:



See Fig. 55.



Installation Note: The brass-colored links are of no importance to the timing.
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Fig. 55: Aligning Crankshaft To Triangular Adjustment Mark Courtesy of BMW OF NORTH AMERICA, INC. Secure special tool 11 8 250 to camshaft gear. Slacken central bolt (1). CAUTION: Do not remove central bolt (1) yet.
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Fig. 56: Securing Pin Wrench To Camshaft Gear Courtesy of BMW OF NORTH AMERICA, INC. Remove wiring harness holder (1). Release timing chain tensioner (2). NOTE:



Remove clamping fixture.
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Fig. 57: Locating Timing Chain Tensioner Courtesy of BMW OF NORTH AMERICA, INC. Unscrew central bolt for camshaft gear. Remove camshaft gear from timing chain and secure timing chain to prevent it dropping down. Release screws (1). Remove clamping rail and chain guides (2). NOTE:



Shown without timing chain cover for purposes of clarity. This shows the layout of the timing chain guides, see Fig. 58.
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Fig. 58: Removing Clamping Rail And Chain Guides Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



The timing chain cover is designed in such a way that the timing chain can remain on the crankshaft gear without gear teeth being skipped.



Do not rotate crankshaft. Installation Note: Multilayer steel cylinder head gasket (MLS) require a scratch-free sealing surface, therefore proceed with care when cleaning aluminum engine components. Clean all engine oil ducts. Release cylinder head mounting elements 11 and 12. Slacken cylinder head bolts (1 to 10) working from outside in. Microsoft Tuesday, February 16, 2010 11:18:31 AM
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Remove cylinder head. CAUTION: Do not rest cylinder head on sealing surface. Risk of damage to valves.



Fig. 59: Removal Sequence For Cylinder Head Bolts Courtesy of BMW OF NORTH AMERICA, INC. Use a commercially available straight edge to check the diagonal and horizontal surface evenness of the cylinder head. Max. permitted cylinder head distortion is 0.1 mm.
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Fig. 60: Checking Surface Evenness Of Cylinder Head Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Check dowel sleeves (1) for damage and replace if necessary. The must be no oil or coolant in the tapped holes for the cylinder head bolts in the cylinder block. If necessary, clean out holes with compressed air.
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Fig. 61: Checking Dowel Sleeves For Damage Courtesy of BMW OF NORTH AMERICA, INC. Replace cylinder head gasket. Pay attention to adjustment (1) of cylinder head gasket. Install cylinder head.
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Fig. 62: View Of Cylinder Head Gasket Courtesy of BMW OF NORTH AMERICA, INC. Insert cylinder head bolts (1 to 10) and tighten down in sequence (1-10 ). Tightening torque: 11 12 3AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Insert cylinder head bolts (11 to 12) and tighten down in sequence (11-12 ). Tightening torque: 11 12 4AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Tighten down cylinder head bolts with special tool 00 9 120.
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Fig. 63: Identifying Tightening Sequence Of Cylinder Head Bolts Courtesy of BMW OF NORTH AMERICA, INC. Install clamping rail and chain guides (2). Install retaining screws (1) of guides. Tightening torque, refer to 11 12 12AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Place timing chain on camshaft gear. Screw in central bolt. NOTE:



Shown without timing chain cover for purposes of clarity. This shows the layout of the timing chain, see Fig. 64.
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Fig. 64: Installing Clamping Rail And Chain Guides Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Align camshaft and timing chain markings to each other. Insert central bolt.
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Fig. 65: Aligning Camshaft To Timing Chain Markings Courtesy of BMW OF NORTH AMERICA, INC. Fit special tool 11 8 250. CAUTION: Risk of damage to timing chain.



Tighten down central bolt (1). Tightening torque: 11 12 5AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 66: Tightening Central Bolt Courtesy of BMW OF NORTH AMERICA, INC. Move timing chain tensioner into transition position. Place clamping fixture (1) on a level surface. Remove cap (2) from clamping fixture. Place palm of hand against clamping fixture and exert continuous pressure until clamping fixture is completely compressed. Replace cap (2) on clamping fixture.
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Fig. 67: Removing Cap From Clamping Fixture Courtesy of BMW OF NORTH AMERICA, INC. Install timing chain tensioner. Tighten down screw plug (2). Installation Note: Tightening torque: 11 12 6AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Install cable holder (1).
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Fig. 68: Installing Cable Holder Courtesy of BMW OF NORTH AMERICA, INC. CAUTION: Timing chain tensioner (1) is in transition position.



NOTE:



Make sure timing chain is correctly arranged inside channel of timing chain guides.
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Fig. 69: Aligning Timing Chain Tensioner Courtesy of BMW OF NORTH AMERICA, INC. Lever at clamping rail with special tool 33 2 140 until timing chain tensioner tensions timing chain. Do not lever directly at timing chain. Risk of damage to timing chain. NOTE:



Shown without timing chain cover for purposes of clarity. This shows the layout of special tool 33 2 140, see Fig. 70.
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Fig. 70: Positioning Clamping Rail Using Holder Courtesy of BMW OF NORTH AMERICA, INC. Pay attention to release position of clamping fixture (1).
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Fig. 71: View Of Clamping Fixture Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Fill cooling system and check for leaks. Refer to 17 00 005 DRAINING AND ADDING COOLANT . Replace engine oil if necessary. Refer to 00 00 ... CHANGING ENGINE OIL AND OIL FILTER . Check function of DME. 11 12 260 REMOVING AND INSTALLING SPARK PLUG WELL NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 and ENGINE ELECTRICAL SYSTEM - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .
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11 8 500 12 1 211 12 1 212



Necessary Preliminary Tasks: 







Remove cylinder head cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10). Remove spark plug. Refer to 12 12 011 REPLACING ALL SPARK PLUGS .



Fit special tool 11 8 500 in spark plug well. Firmly tighten retaining claws (1) with lock screw (2). Screw on adapter (3). Screw in impact weight with screw (4). NOTE:



Drive out spark plug well.



Installation Note: Spark plug well must be replaced after disassembly.
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Fig. 72: Tightening Retaining Claws With Lock Screw Courtesy of BMW OF NORTH AMERICA, INC. Clean area around spark plug well. Apply 3 mm thick bead of Loctite 277 sealing compound at a distance of about 1 mm from the end of the well. 1 = Bead of sealing compound. 2 = 1 mm from end of well.
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Fig. 73: Identifying Dimensions For Sealing Compound Courtesy of BMW OF NORTH AMERICA, INC. Screw special tool 12 1 212 into spark plug hole.
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Fig. 74: Screwing Special Tool 12 1 212 Into Spark Plug Hole Courtesy of BMW OF NORTH AMERICA, INC. Carefully install spark plug well (1). Fit well with special tool 12 1 211. Use special tool 12 1 211 to drive in spark plug well. Installation Note: Spark plug well (1) is installed correctly when special tool 12 1 211 makes contact with special tool 12 1 212.
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Fig. 75: Installing Spark Plug Well Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. 11 12 264 REPLACING SEALS FOR SPARK PLUG WELL Special Tools Required: 



24 1 040



Necessary Preliminary Tasks: 



Remove cylinder head cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10).



Use a suitable tool to carefully remove spark plug seals (1). Microsoft Tuesday, February 16, 2010 11:18:31 AM
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Fig. 76: Removing Spark Plug Seals Courtesy of BMW OF NORTH AMERICA, INC. Clean all sealing surfaces. Installation Note: Fit seals (1) with special tool 24 1 040. Only use hand force to press in seals (1). Lightly oil seals before installing cylinder head cover.
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Fig. 77: Fitting Seals With Special Tool 24 1 040 Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Ensure that the sealing surfaces of cylinder head cover are not damaged.



Replace seals if they show signs of hardening and cracking. Assemble engine. 11 12 729 CHECKING CYLINDER HEAD FOR WATER LEAKS (W10 /W11) NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: 



11 8 431
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11 8 432 11 8 433



Necessary Preliminary Tasks: 



 



Remove cylinder head. Refer to 11 12 100 REMOVING AND INSTALLING/SEALING CYLINDER HEAD W10. Remove camshaft. Refer to 11 31 001 REPLACING CAMSHAFT. Remove thermostat. Refer to 11 53 000 REMOVING AND INSTALLING/REPLACING COOLANT THERMOSTAT (W10).



Place special tools 11 8 431 on sealing surface of cylinder head. Secure special tools 11 8 431 with special tool 11 8 433. NOTE:



Clean sealing surfaces.
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Fig. 78: Placing Special Tools 11 8 431 On Sealing Surface Of Cylinder Head Courtesy of BMW OF NORTH AMERICA, INC. Close off coolant opening with special tool 11 8 432.



Fig. 79: Closing Off Coolant Opening With Special Tool 11 8 432 Courtesy of BMW OF NORTH AMERICA, INC. Connect compressed air supply to special tool 11 8 432. Test pressure: 4.5 bar. Immerse cylinder head in a water bath. Check cylinder head for escaping air (cracks). NOTE:



If necessary, soften the bath water with a cleaning agent.
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Fig. 80: Connecting Compressed Air Supply To Special Tool 11 8 432 Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine.



OIL SUMP 11 13 000 REMOVING AND INSTALLING, SEALING OR REPLACING OIL SUMP NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



11 8 401 11 8 402
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Switch off ignition. Disconnect battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Remove alternator drive belt. Refer to 11 28 010 REPLACING ALTERNATOR DRIVE BELT (W10). Unscrew and remove splash guard. CAUTION: When working on oil, coolant or fuel circuit: Make sure no oil, coolant or fuel drips onto the alternator. Cover alternator with suitable material. Otherwise there may be alternator malfunctions. Unscrew oil drain plug (1). Drain engine oil. Tightening torque, 11 13 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Top up engine oil. Start engine and run until oil indicator lamp goes out. Switch off engine and wait approx. 5 minutes. Check engine oil level. Top up if necessary.
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Fig. 81: Unscrewing Oil Drain Plug Courtesy of BMW OF NORTH AMERICA, INC. Remove impact tube. Lower front end module and fit special tools 11 8 401 and 11 8 402.
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Fig. 82: View Of Front End Module Courtesy of BMW OF NORTH AMERICA, INC. Detach plug connector from A/C compressor (1). Remove retaining screws (2) of A/C compressor and lower compressor (3). Secure compressor to front end module. Unclip high-pressure line of A/C system. Tightening torque, refer to 64 52 1AZ in HEATING AND AIR CONDITIONING - TIGHTENING TOR .
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Fig. 83: Removing A/C Compressor Courtesy of BMW OF NORTH AMERICA, INC. Remove screws (1) of lower stabilizer bar and remove stabilizer bar. Remove retaining screws (2) and remove bracket from oil sump. Tightening torque, refer to 11 12 16AZ in ENGINE - TIGHTENING TORQUES . Tightening torque, refer to 11 12 19AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 84: Removing Stabilizer Bar Courtesy of BMW OF NORTH AMERICA, INC. Remove retaining screws (1) for transmission.
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Fig. 85: Removing Retaining Screws For Transmission Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Two shorter screws are inserted into oil sump. Tightening torque, (85 N.m.).



Installation: Clean mating surfaces of oil sump and cylinder block and check for damage. Replace gasket.
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Fig. 86: Identifying Mating Surfaces Of Oil Sump And Cylinder Block Courtesy of BMW OF NORTH AMERICA, INC. Remove oil sump screws in specified sequence (13-1) and remove oil sump. Tighten down oil sump screws in specified sequence (1-13). Tightening torque, refer to 11 13 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 87: Identifying Tightening Sequence Of Oil Sump Screws Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Position gasket in accordance with alignment lugs.



HOUSING COVER 11 14 122 REMOVING AND INSTALLING / REPLACING TIMING CHAIN COVER (W10/W11) NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



11 8 401 11 8 402
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Necessary Preliminary Tasks: 











Remove vibration damper. Refer to 11 23 010 REMOVING AND INSTALLING OR REPLACING VIBRATION DAMPER. Remove tensioning device for alternator drive belt. Refer to 11 28 020 REMOVING AND INSTALLING/REPLACING ALTERNATOR DRIVE BELT TENSIONER. Remove impact tube.



Lower front end module. Attach special tools 11 8 401 and 11 8 402.



Fig. 88: View Of Front End Module Courtesy of BMW OF NORTH AMERICA, INC. Undo screws (1) holding coolant pump and shift coolant pump (2) so that the front cover is accessible. Tightening torque, refer to 11 12 10AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 89: Locating Coolant And Shift Coolant Pump Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Remove screws of timing chain cover in the specified order (11-1). Installation note: When the timing chain cover is mounted on the engine block, align flat surfaces of oil pump rotors with flat surfaces on crankcase. Tighten screws of timing chain cover in the specified order (1-11). Tightening torque, refer to 11 14 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 90: Identifying Removal Sequence Of Timing Chain Cover Screws Courtesy of BMW OF NORTH AMERICA, INC. Note position of Torx shoulder screw (1), Torx round-head screw (2) and screw with seal (3). Installation Note: Clean sealing surfaces. Replace seal of screw (3) and lubricate with clean engine oil.
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Fig. 91: Identifying Types Of Torx Screws Courtesy of BMW OF NORTH AMERICA, INC. Remove seals of timing chain cover. 1. Cover seal. 2. Oil pump inlet seal. 3. Oil pump outlet seal. Installation Note: Clean all sealing surfaces and fit new seals.
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Fig. 92: Removing Seals Of Timing Chain Cover Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Fill the rotor cavity with engine oil before installing the oil pump.
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Fig. 93: View Of Sealing Surfaces Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Check oil level and top up as required. Start engine and check for leaks. 11 14 141 REPLACING SHAFT SEAL BELOW TIMING CHAIN COVER NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:     



11 2 320 11 8 241 11 8 242 11 8 270 11 8 290
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Necessary Preliminary Tasks: 



Remove vibration damper. Refer to 11 23 010 REMOVING AND INSTALLING OR REPLACING VIBRATION DAMPER.



Insert special tool 11 8 270 in crankshaft.



Fig. 94: View Of Special Tool 11 8 270 In Crankshaft Courtesy of BMW OF NORTH AMERICA, INC. Place special tool 11 8 290 on crankshaft and screw in until is firmly contacts shaft seal (1). Pull out shaft seal (1) by tightening screw.
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Fig. 95: Removing Crankshaft Seal Courtesy of BMW OF NORTH AMERICA, INC. Remove special tool 11 8 270. Screw special tool 11 8 242 into crankshaft (see Fig. 96).
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Fig. 96: View Of Special Tool 11 8 242 In Crankshaft Courtesy of BMW OF NORTH AMERICA, INC. Coat sealing lip of new shaft seal with oil. Press in shaft seal with special tools 11 2 320 and 11 8 241. Installation: The shaft seal is correctly fitted when it is flush with the timing chain cover.
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Fig. 97: Installing Crankshaft Seal With Spindle Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Check engine for leaks. 11 14 151 REPLACING CRANKSHAFT RADIAL SEAL NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 and MAINTENANCE AND GENERAL INFORMATION - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



00 5 500 11 8 220
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11 8 230 23 0 490



Remove transmission. Refer to REMOVAL & INSTALLATION - AUTOMATIC TRANSMISSION . Remove flywheel. Refer to 11 22 500 REMOVING AND INSTALLING OR REPLACING FLYWHEEL. Remove radial shaft seal with special tool 23 0 490.



Fig. 98: Removing Radial Shaft Seal With Special Tool 23 0 490 Courtesy of BMW OF NORTH AMERICA, INC. Clean surfaces of cylinder block and crankshaft seal. Installation: Fit special tool 11 8 220 on crankshaft. Push radial shaft seal onto special tool 11 8 220.
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Fig. 99: Fitting Special Tool 11 8 220 On Crankshaft Courtesy of BMW OF NORTH AMERICA, INC. Installation: Install radial shaft seal with special tool 00 5 500 in conjunction with special tool 11 8 230 in cylinder block.
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Fig. 100: Installing Radial Shaft Seal Courtesy of BMW OF NORTH AMERICA, INC. Make sure radial shaft seal is flush with cylinder block.
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Fig. 101: View Of Radial Shaft Seal Courtesy of BMW OF NORTH AMERICA, INC. CAUTION: The sealing lip is highly sensitive and must not under any circumstances be torn or kinked. Do not touch the sealing lip with your fingers.



CRANK CASE VENTILATION 11 15 025 REMOVING OR REPLACING ENGINE VENT VALVE Remove retaining screw (1) and valve (2). Disconnect hose (3 from valve. Installation Note: Apply a thin coating of clean engine oil to O-ring. Tightening torque, refer to 11 12 18AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 102: Removing Engine Vent Valve Courtesy of BMW OF NORTH AMERICA, INC.



CRANK SHAFT WITH BEARING 11 21 500 REMOVING AND INSTALLING/REPLACING CRANKSHAFT (W10) Necessary Preliminary Tasks:  











Remove engine. Refer to 11 00 050 REMOVING AND INSTALLING ENGINE. Remove cylinder head. Refer to 11 12 100 REMOVING AND INSTALLING/SEALING CYLINDER HEAD W10. Remove flywheel. Refer to 11 22 500 REMOVING AND INSTALLING OR REPLACING FLYWHEEL. Remove crankshaft main bearings. Refer to 11 21 531 REPLACING CRANKSHAFT MAIN BEARING SHELLS W10. CAUTION: CAREFULLY place crankcase to one side (risk of breakage).



Release screws (1). Fit incremental wheel (2) on new crankshaft. Microsoft Tuesday, February 16, 2010 11:18:31 AM
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Tightening torque: 11 21 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Fig. 103: Fitting Incremental Wheel On Crankshaft Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Installation Note: Lubricate all bearing points with engine oil. 11 21 531 REPLACING CRANKSHAFT MAIN BEARING SHELLS W10 NOTE:



For Special Tool identification, see MAINTENANCE AND GENERAL INFORMATION - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: Microsoft Tuesday, February 16, 2010 11:18:31 AM
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00 2 590 00 9 120



IMPORTANT: Replace all bolts in crankcase. Do not wash off bolt coating. There must be no oil in the blind holes (risk of cracking). Necessary Preliminary Tasks:   



 







Remove engine. Refer to 11 00 050 REMOVING AND INSTALLING ENGINE. Remove gearbox. Refer to REMOVAL & INSTALLATION - AUTOMATIC TRANSMISSION . Remove cylinder head. Refer to 11 12 100 REMOVING AND INSTALLING/SEALING CYLINDER HEAD W10. Remove timing chain. Refer to 11 31 051 REPLACING TIMING CHAIN. Remove oil sump. Refer to 11 13 000 REMOVING AND INSTALLING, SEALING OR REPLACING OIL SUMP. Remove crankshaft radial seal. Refer to 11 14 151 REPLACING CRANKSHAFT RADIAL SEAL.



Release screws (1). Remove oil intake pipe (2). Installation: Replace O-ring (3). Apply petroleum jelly to O-ring (3)
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Fig. 104: Removing Oil Intake Pipe Courtesy of BMW OF NORTH AMERICA, INC. Undo crankcase bolts along the lines (2) shown, working from the outside towards the inside. Undo crankcase bolts along the lines (1) shown, working from the outside towards the inside. NOTE:



Use a plastic-headed hammer to release bottom section of crankcase.



Detach bottom section of crankcase.
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Fig. 105: Removing Crankcase Bolts Courtesy of BMW OF NORTH AMERICA, INC. Remove crankcase (1) by lifting up in direction indicated by arrow. IMPORTANT: CAREFULLY place crankcase to one side. Risk of breakage. Installation: Clean sealing surfaces. Check fitted sleeves for damage and replace if necessary.
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Fig. 106: Removing Crankcase Courtesy of BMW OF NORTH AMERICA, INC. Installation: Install main bearing shell with lubrication groove (1) in top section of crankcase. Install main bearing shell without lubrication groove (2) in bottom section of crankcase.
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Fig. 107: Identifying Types Of Main Bearing Shells Courtesy of BMW OF NORTH AMERICA, INC. Checking Main Bearing Clearance: To check crankshaft bearing clearance, use old main bearing screws. There must be no oil in the blind holes (risk of cracking). Do not twist crankshaft. Place special tool 00 2 590 (Plastigage model PG 1) on oil-free crankshaft.



Microsoft Tuesday, February 16, 2010 11:18:31 AM



Page 114



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 108: Locating Blind Holes Courtesy of BMW OF NORTH AMERICA, INC. 1. Tighten down all bolts in crankcase to jointing torque. 2. Tighten down all bolts in crankcase with special tool 00 9 120 to torsion angle. Installation: Tightening torque, refer to 11 11 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 109: Tightening Bolts Of Crankcase With Special Tool 00 9 120 Courtesy of BMW OF NORTH AMERICA, INC. Remove crankcase. Read off main bearing clearance with measuring scale. Main bearing play.  



Remove plastic thread. Lubricate bearing shells and bearing shells.



Installation: Always replace main bearing bolts. Do not wash off bolt coating. There must be no oil in the blind holes (risk of cracking). Microsoft Tuesday, February 16, 2010 11:18:31 AM
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Fig. 110: Reading Off Main Bearing Clearance With Measuring Scale Courtesy of BMW OF NORTH AMERICA, INC. Install bearing shells with lubrication groove (1) in top section of crankcase. Installation: Main bearing shell (2) is a thrust bearing and is mounted in the center of the upper section of the crankcase. See Fig. 111.
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Fig. 111: Installing Main Bearing Shell Courtesy of BMW OF NORTH AMERICA, INC. Installation: Apply bead of sealing compound (1). Apply Loctite liquid sealant 518 thinly and evenly to sealing surfaces. See Fig. 112.
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Fig. 112: Applying Bead Of Sealing Compound Courtesy of BMW OF NORTH AMERICA, INC. Install crankshaft. Mount bottom section of crankcase. Fit screws 1 to 10. Tightening torque: 11 11 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Fit screws 11 to 20. Tightening torque: 11 11 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Microsoft Tuesday, February 16, 2010 11:18:31 AM



Page 119



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 113: Installing Crankshaft Bolts Courtesy of BMW OF NORTH AMERICA, INC. Checking Axial Clearance: Push onto crankshaft (1) in direction of arrow with plastic hammer at rear and front in order to center guide bearing. Axial clearance: refer to ENGINE - TECHNICAL DATA - COOPER (1.6L) R50/W10 .
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Fig. 114: Checking Axial Clearance Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine.



FLY WHEEL 11 22 000 REMOVING AND INSTALLING OR REPLACING DRIVE DISCS (CVT) NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



11 2 150 11 8 320
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Necessary Preliminary Tasks: 



Remove transmission. Refer to REMOVAL & INSTALLATION - AUTOMATIC TRANSMISSION .



Use special tool 11 2 150 and special tool 11 8 320 to hold crankcase vibration damper in position.



Fig. 115: Securing Crankcase Vibration Damper In Position Courtesy of BMW OF NORTH AMERICA, INC. Loosen flywheel in the sequence (8-1). Remove flywheel. Refer to 11 22 500 REMOVING AND INSTALLING OR REPLACING FLYWHEEL. Installation Note: Fit new flywheel screws. Firmly tighten in the sequence (1-8). Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Tightening torque, refer to 11 22 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Fig. 116: Identifying Loosening Sequence Of Flywheel Screws Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Align marking (1) on crankcase with marking (2) on flywheel. See Fig. 117.
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Fig. 117: Aligning Marking On Crankcase With Marking On Flywheel Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. 11 22 500 REMOVING AND INSTALLING OR REPLACING FLYWHEEL NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 and ENGINE ELECTRICAL SYSTEM - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



11 8 320 12 2 150



Remove clutch. Refer to CLUTCH . Use special tool 12 2 150 and special tool 11 8 320 to hold crankcase vibration damper in position.
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Fig. 118: Securing Crankcase Vibration Damper In Position Courtesy of BMW OF NORTH AMERICA, INC. Release screws in sequence (8-1) and remove flywheel.
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Fig. 119: Identifying Releasing Sequence Of Flywheel Bolts Courtesy of BMW OF NORTH AMERICA, INC. Installation: Pay attention to position mark (1) on flywheel and position mark (2) on crankshaft.
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Fig. 120: Aligning Mark On Flywheel With Mark On Crankshaft Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Flywheel screws must be replaced.



Installation: Tighten down bolts in sequence (1-8). Tightening torque, refer to 11 22 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 121: Identifying Tightening Sequence Of Flywheel Bolts Courtesy of BMW OF NORTH AMERICA, INC.



VIBRATION DAMPER 11 23 010 REMOVING AND INSTALLING OR REPLACING VIBRATION DAMPER NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:    



11 2 150 11 8 241 11 8 242 11 8 270
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11 8 310 11 8 320



Necessary Preliminary Tasks: 











Remove right wheel. Refer to 36 10 300 REMOVING OR INSTALLING FRONT OR REAR WHEEL . Remove right wheel arch liner. Refer to 51 71 040 REMOVING AND INSTALLING/REPLACING FRONT LEFT OR RIGHT WHEEL ARCH LINER . Remove alternator drive belt. Refer to 11 28 010 REPLACING ALTERNATOR DRIVE BELT (W10).



Remove central bolt of vibration damper with special tools 11 2 150 and 11 8 320.



Fig. 122: Removing Central Bolt Of Vibration Damper Courtesy of BMW OF NORTH AMERICA, INC. Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Insert special tool 11 8 270 and tighten down. Installation: Central bolt of crankshaft belt pulley. Tightening torque, refer to 11 23 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Fig. 123: Installing Central Bolt Of Crankshaft Belt Pulley Courtesy of BMW OF NORTH AMERICA, INC. Attach special tool 11 8 310 (three-claw extractor tool) and remove belt pulley.
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Fig. 124: Removing Belt Pulley Courtesy of BMW OF NORTH AMERICA, INC. Remove special tool 11 8 270 and install special tool 11 8 242.
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Fig. 125: View Of Special Tool 11 8 242 Courtesy of BMW OF NORTH AMERICA, INC. Reinstall belt pulley with special tool 11 8 242 and 11 8 241.
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Fig. 126: Identifying Belt Pulley With Special Tool 11 8 242 And 11 8 241 Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine.



CONNECTING ROD WITH BEARING 11 24 571 REPLACING ALL CONNECTING ROD BEARINGS (W10) CAUTION: Replace all connecting rod bolts. Do not wash off bolt coating.



Necessary Preliminary Tasks: 



Removing oil pan. Refer to 11 13 000 REMOVING AND INSTALLING, SEALING OR REPLACING OIL SUMP.
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Undo connecting rod bolts (1) Remove connecting rod bearing cap (2). CAUTION: All connecting rods are cracked and must not be confused (engine damage) . Set down connecting rod bearing caps in order. Tightening torque, refer to 11 24 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Fig. 127: Locating Connecting Rod Bearing Cap Courtesy of BMW OF NORTH AMERICA, INC. Install new connecting rod bearing shells. CAUTION: Note grinding stages on crankshaft.
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Fig. 128: View Of Connecting Rod Bearing Shells Courtesy of BMW OF NORTH AMERICA, INC. Check connecting rod bearing clearance: Piston in BDC position. Place special tool 00 2 590 (Plastigage model PG 1) on oil-free crankshaft. Reinstall bearing cap.
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Fig. 129: Checking Connecting Rod Bearing Clearance Courtesy of BMW OF NORTH AMERICA, INC. CAUTION: Do not turn the connecting rods or crankshaft.



Use the old connecting rod bolts to check connecting rod bearing clearance. Tighten down connecting rod screws with special tool 00 9 120 or special tool 11 2 110. Tightening torque: 11 24 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 130: Tightening Connecting Rod Screws With Special Tool 00 9 120 Courtesy of BMW OF NORTH AMERICA, INC. Remove connecting rod cover. Read off bearing play at width of flattened plastic thread with assistance of measurement scale (connecting rod bearing clearance). Remove plastic thread.
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Fig. 131: Reading Off Bearing Play With Measurement Scale Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Lubricate all bearing points with engine oil.



PISTON WITH RINGS AND PIN 11 25 530 REMOVING AND INSTALLING/REPLACING ALL PISTONS (W10) NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 and MAINTENANCE AND GENERAL INFORMATION - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: Microsoft Tuesday, February 16, 2010 11:18:32 AM
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00 9 120 11 2 260 11 6 390



Necessary Preliminary Tasks: 











Remove cylinder head. Refer to 11 12 100 REMOVING AND INSTALLING/SEALING CYLINDER HEAD W10. Remove oil pan. Refer to 11 13 000 REMOVING AND INSTALLING, SEALING OR REPLACING OIL SUMP. Remove oil pipe.



IMPORTANT: Reinstall piston and conrod at the same point in the same installation position. Conrod and piston pin are press-fitted to each other. They cannot be disassembled (risk of damage ). Mixing up conrod bearing caps with the conrod will result in engine damage. Replace all connecting rod bolts. IMPORTANT: Conrods and conrod bearing caps are not marked and must be marked with light center punch marks on the side. Conrods and conrod bearing caps must not be mixed up. See Fig. 132.
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Fig. 132: Identifying Marks On Conrods And Conrod Bearing Caps Courtesy of BMW OF NORTH AMERICA, INC. Release screws (1). Remove conrod bearing cap (2). NOTE:



All conrods are cracked.



Do not mix up conrods and conrod bearing caps.
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Fig. 133: Removing Conrod Bearing Cap Courtesy of BMW OF NORTH AMERICA, INC. Fit special tool 11 6 390 on conrod (1). Pull out conrod (1) with piston to cylinder head side. IMPORTANT: Do not damage cylinder wall when pulling out conrod with piston.
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Fig. 134: Removing Conrod With Piston Courtesy of BMW OF NORTH AMERICA, INC. Prior to installation, measure piston installation clearance: Measure piston diameter with micrometer at measuring point A from lower edge of piston and offset by 90° to piston pin axis. Measuring point A.
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Fig. 135: Measuring Piston Diameter With Micrometer Courtesy of BMW OF NORTH AMERICA, INC. Adjust micrometer to cylinder bore of engine block. Set internal caliper on micrometer to zero. Measure bottom, center and top of cylinder bore in direction of travel and direction of engine rotation. Diameter of cylinder bore. Piston installation clearance. Total permissible wear tolerance.
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Fig. 136: Measuring Cylinder Bore Diameter Courtesy of BMW OF NORTH AMERICA, INC. Fit special tool 11 6 390 on conrod. Lightly coat pistons and piston rings with oil. Offset the contact points of the piston rings by approx. 120° to each other but do not position above the piston boss. Press together piston rings using special tool 11 2 260. IMPORTANT: Danger of piston ring failure.
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Fig. 137: Fitting Special Tool 11 6 390 On Conrod Courtesy of BMW OF NORTH AMERICA, INC. Insert piston so that arrow (1) points to cam drive. IMPORTANT: Press in piston with a hammer-style action - do not knock in.
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Fig. 138: Identifying Piston Position Courtesy of BMW OF NORTH AMERICA, INC. Position conrod with special tool 11 6 390 on crankshaft journal. Remove special tool 11 6 390. IMPORTANT: Note installation position of bearing shells. Refer to 11 24 571 REPLACING ALL CONNECTING ROD BEARINGS (W10).
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Fig. 139: Positioning Conrod With Special Tool 11 6 390 On Crankshaft Journal Courtesy of BMW OF NORTH AMERICA, INC. Install conrod bearing cap (2) with conrod bearing shells. Tighten conrod bearing bolts (1) hand-tight.
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Fig. 140: Installing Conrod Bearing Cap Bolts Courtesy of BMW OF NORTH AMERICA, INC. Tighten down conrod bolts with special tool 00 9 120. Tightening torque: 11 24 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 141: Tightening Conrod Bolts With Special Tool 00 9 120 Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Installation: Lubricate all crankshaft bearing positions with engine oil. 11 25 671 REPLACING PISTON RINGS ON ALL PISTONS (W10/W11) Necessary Preliminary Tasks: 



Remove pistons. Refer to 11 25 530 REMOVING AND INSTALLING/REPLACING ALL PISTONS (W10).



Measuring axial clearance of piston rings in piston ring groove (1 and 2): Refer to ENGINE - TECHNICAL DATA - COOPER (1.6L) R50/W10 . Microsoft Tuesday, February 16, 2010 11:18:32 AM
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NOTE:



It is not possible to measure the axial clearance of the oil scraper rings.



Fig. 142: Measuring Axial Clearance Of Piston Rings In Piston Ring Groove Courtesy of BMW OF NORTH AMERICA, INC. Remove piston rings (1 and 2) with piston ring compressing pliers. NOTE:



It might not be possible to find the identification on used piston rings.



Installation: Put aside piston rings in correct sequence and installation position. New pistons may only be installed together with new piston rings.
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Fig. 143: Removing Piston Rings With Piston Ring Compressing Pliers Courtesy of BMW OF NORTH AMERICA, INC. Measure end clearance. Refer to ENGINE - TECHNICAL DATA - COOPER (1.6L) R50/W10 .
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Fig. 144: Measuring Piston Ring End Clearance Courtesy of BMW OF NORTH AMERICA, INC. Installation: The taper face compression ring "top" is marked with an identification dot (1).
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Fig. 145: Identifying Marks On Compression Ring Taper Face Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Picture shows a schematic representation.



Installation: Install piston rings with "identification dot" to piston crown. 1. Plain compression ring. 2. Taper face compression ring "identification dot". 3. Two-part oil scraper ring. Offset the contact points of the piston rings by approx. 120° to each other but do not position above the piston pin boss.
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Fig. 146: Identifying Piston Rings Position Courtesy of BMW OF NORTH AMERICA, INC. Installation: Oil control ring comprises two steel band rings (1) and a support spring (2). Insert support spring (2) into piston ring groove and then fit steel band rings (1) so that contact points are offset by approx. 120°.
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Fig. 147: Inserting Support Spring Into Piston Ring Groove Courtesy of BMW OF NORTH AMERICA, INC.



V RIBBED BELT W/TENS. DELFLECT ELEMENT 11 28 010 REPLACING ALTERNATOR DRIVE BELT (W10) NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: Special tools required:  



11 8 280 11 8 390



Necessary Preliminary Tasks: Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Remove tank venting valve. Refer to 13 90 500 REPLACING TANK VENTING VALVE . Remove underpan. Refer to 51 47 490 REMOVING AND INSTALLING/REPLACING FRONT UNDERBODY PROTECTION (ENGINE) . WARNING: Make sure the locking pin is completed inserted in the drive belt clamping fixture (risk of injury).



NOTE:



If the drive belt is to be reused: Mark direction of travel and reinstall drive belt in same direction of travel.



Relieve tension on belt with special tool 11 8 390 and lock belt tensioner with special tool 11 8 280, remove drive belt. Installation: Check drive belt for coolant and oil residue and replace if necessary. Ensure correct installation position (risk of damage).
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Fig. 148: Securing Belt Tensioner With Special Tool 11 8 280 Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. 11 28 020 REMOVING AND INSTALLING/REPLACING ALTERNATOR DRIVE BELT TENSIONER Necessary Preliminary Tasks: 







 



Remove alternator drive belt. Refer to 11 28 010 REPLACING ALTERNATOR DRIVE BELT (W10). Unscrew and remove splash guard. Refer to 51 47 490 REMOVING AND INSTALLING/REPLACING FRONT UNDERBODY PROTECTION (ENGINE) . Remove wheel. Refer to 36 10 300 REMOVING OR INSTALLING FRONT OR REAR WHEEL . Remove wheel arch trim. Refer to 51 71 040 REMOVING AND INSTALLING/REPLACING FRONT LEFT OR RIGHT WHEEL ARCH LINER .
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Release retaining screws (1) on tensioner. Tightening torque, refer to 11 28 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . IMPORTANT: Do not disconnect pretensioned spring (risk of injury).



Fig. 149: Releasing Retaining Screws Of Tensioner Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. 11 28 050 REMOVING A/C COMPRESSOR DRIVE BELT NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



11 8 280 11 8 390



NOTE:



If the drive belt is to be reused, the direction of travel must be marked and the
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drive belt reinstalled accordingly. Remove tank venting valve. Refer to 13 90 500 REPLACING TANK VENTING VALVE . Relieve tension on belt with special tool 11 8 390 and lock belt tensioner with special tool 11 8 280. Remove underpan. Refer to 51 47 490 REMOVING AND INSTALLING/REPLACING FRONT UNDERBODY PROTECTION (ENGINE) . Remove drive belt.



Fig. 150: Securing Drive Belt Using Special Tool 11 8 390 Courtesy of BMW OF NORTH AMERICA, INC. Installation: Check drive belt for coolant and oil residues, replace if necessary. Microsoft Tuesday, February 16, 2010 11:18:32 AM
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CAUTION: High forces are effective on the drive belt clamping fixture; make sure the locking pin is completely inserted. If the drive belt has come into contact with hydraulic fluid, it must be replaced without fail. Course of drive belt Make sure drive belt is correctly seated in grooves of belt pulley.



Fig. 151: View Of Drive Belt Routing Courtesy of BMW OF NORTH AMERICA, INC.



CAMSHAFT 11 31 001 REPLACING CAMSHAFT NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: Microsoft Tuesday, February 16, 2010 11:18:32 AM
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11 8 250 11 8 370



Necessary Preliminary Tasks:  







 







Remove spark plugs. Refer to 12 12 011 REPLACING ALL SPARK PLUGS . Remove wheel arch liner. Refer to 51 71 040 REMOVING AND INSTALLING/REPLACING FRONT LEFT OR RIGHT WHEEL ARCH LINER . Remove cylinder head cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10). Remove left engine mounting. Refer to 22 11 001 REPLACING RIGHT ENGINE MOUNT . Remove hydraulic chain tensioner. Refer to 11 31 091 REMOVING AND INSTALLING OR REPLACING HYDRAULIC CHAIN TENSIONER. Remove rocker arm shafts. Refer to 11 33 020 REMOVING AND INSTALLING OR REPLACING ROCKER ARM SHAFT.



Fit special tool 11 8 370 on cylinder block (1) and fixture of engine mounting (2).



Fig. 152: Identifying Support Arm On Cylinder Block Courtesy of BMW OF NORTH AMERICA, INC. Disconnect plug connector of camshaft sensor. Remove retaining screw (1) and camshaft sensor (2). Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Installation Note: Apply a thin coating of clean engine oil to seal. Tightening torque, refer to 13 62 1AZ in FUEL SYSTEM - TIGHTENING TORQUES - COOPER (1.6L) R50/W10 .



Fig. 153: Removing Retaining Screw And Camshaft Sensor Courtesy of BMW OF NORTH AMERICA, INC. Rotate crankshaft until triangular adjustment mark (2) on camshaft gear is at 12 o'clock. IMPORTANT: For assembly, mark timing chain at triangular adjustment mark (2) with paint (1). Mark vibration damper and timing case cover with paint. NOTE:



See Fig. 154. The brass-colored links are of no importance to the timing.
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Fig. 154: Identifying Triangular Adjustment Mark Courtesy of BMW OF NORTH AMERICA, INC. Secure special tool 11 8 250 to camshaft gear. Slacken central bolt (1). CAUTION: Do not remove central bolt (1) yet.



Microsoft Tuesday, February 16, 2010 11:18:32 AM



Page 163



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 155: Locating Central Bolt Courtesy of BMW OF NORTH AMERICA, INC. Make sure that the marking on the camshaft gear and the color marking are aligned. Remove central bolt. Tightening torque, refer to 11 12 5AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 156: Aligning Marking On Camshaft Gear With Timing Chain Courtesy of BMW OF NORTH AMERICA, INC. Remove all camshaft bearing caps and camshaft. NOTE:



Alignment and numbers (1-5) of camshaft bearing caps.



Microsoft Tuesday, February 16, 2010 11:18:32 AM



Page 165



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 157: View Of Aligning Numbers Of Camshaft Bearing Caps Courtesy of BMW OF NORTH AMERICA, INC. Measure cam wear (measurement of non-worn area minus measurement of worn area) and replace camshaft if the result is outside the permitted values. Cam wear: refer to ENGINE - TECHNICAL DATA - COOPER (1.6L) R50/W10 . 1. 2. 3. 4. 5.



Non-worn area. Wear. Bearing journal. Cam. Wear zone.
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Fig. 158: Measuring Cam Wear Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Using a feeler gauge (1), measure the camshaft axial play between camshaft stub (2) and cylinder head (3). Refer to ENGINE - TECHNICAL DATA - COOPER (1.6L) R50/W10 .
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Fig. 159: Measuring Camshaft Axial Play Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: 1. Lubricate camshaft bearing journals with clean engine oil. 2. Install camshaft bearing caps in correct installation sequence. 3. Lubricate rocker arm rolling area with clean engine oil. CAUTION: If the camshaft is replaced because of cam wear or damage, you must also replace the rocker arms. Assemble engine. 11 31 051 REPLACING TIMING CHAIN
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NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 and MAINTENANCE AND GENERAL INFORMATION - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:    



11 2 000 11 8 250 11 8 300 11 8 370



Necessary Preliminary Tasks:  



















Unscrew all spark plugs. Refer to 12 12 011 REPLACING ALL SPARK PLUGS . Remove cylinder head cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10). Remove pulse generator on camshaft. Refer to 12 14 537 REPLACING CAMSHAFT PULSE GENERATOR . Remove hydraulic chain tensioner. Refer to 11 31 091 REMOVING AND INSTALLING OR REPLACING HYDRAULIC CHAIN TENSIONER. Remove timing chain cover. Refer to 11 14 122 REMOVING AND INSTALLING / REPLACING TIMING CHAIN COVER (W10/W11). Remove left engine mounting. Refer to 22 11 001 REPLACING RIGHT ENGINE MOUNT .



Fit special tool 11 8 370 on cylinder block (1) and engine mounting (2).
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Fig. 160: View Of Support Arm On Cylinder Block Courtesy of BMW OF NORTH AMERICA, INC. Release camshaft retaining bolt (1) and hold camshaft gear with special tool 11 8 250. Unscrew plugs (2).
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Fig. 161: Locating Camshaft Retaining Bolt Courtesy of BMW OF NORTH AMERICA, INC. Unscrew retaining bolt for camshaft gear, then remove gear wheel and chain. Remove camshaft gear from timing chain. CAUTION: Protect timing chain to prevent it from dropping into timing case.



Unscrew retaining bolts (1) of chain guides and remove both guides (2).
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Fig. 162: Removing Chain Guides Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: If the timing chain is replaced, the camshaft gear and crankshaft gear must also be replaced. Remove crankshaft gear using special tool 11 8 300 together with 11 2 000.
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Fig. 163: Removing Crankshaft Gear Using Special Tools Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Shrink-fit crankshaft gear (1) onto crankshaft. Check correct position of locating pin (2). Use a hotplate to heat crankshaft gear to a maximum temperature of 150° C. CAUTION: Do not exceed the specified temperature.
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Fig. 164: Fitting Crankshaft Gear Onto Crankshaft Courtesy of BMW OF NORTH AMERICA, INC. Install timing chain. Install clamping rail and guide rail (2). Install retaining screws (1) of chain guides. Tightening torque: 11 12 12AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Place timing chain on camshaft gear. Fit camshaft gear onto camshaft. Fit central bolt for camshaft gear. Tightening torque, refer to 11 12 5AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) Microsoft Tuesday, February 16, 2010 11:18:32 AM
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R50/W10 .



Fig. 165: Installing Clamping Rail, Guide Rail And Chain Guides Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Triangular adjustment mark (1) on camshaft gear must be aligned with copper-colored timing chain links (2).
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Fig. 166: Identifying Copper-Colored Timing Chain Links Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: The two triangular adjustment marks (1) on crankshaft gear must be aligned with copper-colored timing chain links (2).



Microsoft Tuesday, February 16, 2010 11:18:32 AM



Page 176



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 167: Aligning Adjustment Mark With Timing Chain Links Courtesy of BMW OF NORTH AMERICA, INC. 1. 2. 3. 4. 5. 6. 7. 8.



Camshaft adjustment mark lines up with colored chain link. Camshaft gear. Left timing chain guide. Right timing chain guide. Tensioning device for timing chain. Crankshaft gear. Chain. Crankshaft adjustment mark lines up with the two colored chain links.
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Fig. 168: Identifying Camshaft/Crankshaft Gear And Left/Right Timing Chain Guide Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. 11 31 091 REMOVING AND INSTALLING OR REPLACING HYDRAULIC CHAIN TENSIONER Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Special Tools Required: 



33 2 140



Switch off ignition. Disconnect battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Remove inspection hole cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10). Remove right front wheel. Refer to 36 10 300 REMOVING OR INSTALLING FRONT OR REAR WHEEL . Remove wiring harness bracket (1), remove screw plug (2) for timing chain tensioner and remove clamping fixture.



Fig. 169: Removing Screw Plug Of Timing Chain Tensioner Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Courtesy of BMW OF NORTH AMERICA, INC. Installation: Move timing chain tensioner back into transition position. Place clamping fixture (1) on a level surface. Remove cap (2) from clamping fixture. Lay hand surface against clamping fixture and exert continuous pressure until clamping fixture is completely compressed. Refit cap (2) on clamping fixture after resetting.



Fig. 170: Resetting Clamping Fixture Courtesy of BMW OF NORTH AMERICA, INC. Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Installation: Check/replace sealing ring of screw plug for clamping fixture. Mount timing chain tensioner (1) in housing and tighten down. Tightening torque, 11 12 6AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . NOTE:



Transition position of clamping fixture.



Fig. 171: Mounting Timing Chain Tensioner In Housing Courtesy of BMW OF NORTH AMERICA, INC. Make sure timing chain is correctly arranged inside channel of timing chain guides. Do not lever directly at the chain. This can damage the timing chain. Installation: Using special tool 33 2 140 lever at right (moving) timing chain guide until timing chain tensioner tensions chain. NOTE:



The timing chain cover does not have to be removed for this operation. This
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shows the layout of the timing chain guides, see Fig. 172.



Fig. 172: Aligned Timing Chain Guide Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Release position of clamping fixture (1).
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Fig. 173: Releasing Position Of Clamping Fixture Courtesy of BMW OF NORTH AMERICA, INC.



ROCKER ARM WITH BEARING MOUNT 11 33 020 REMOVING AND INSTALLING OR REPLACING ROCKER ARM SHAFT Disconnect battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Remove cylinder head cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10). Remove screws from rocker arm shaft or camshaft bearing cap in sequence (10-1). Installation: Tighten down screws from rocker arm shaft or camshaft bearing cap in sequence (1-10). Microsoft Tuesday, February 16, 2010 11:18:32 AM
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Step 1: Tighten uniformly hand-tight. Step 2: Tightening torque, refer to 11 33 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Fig. 174: Identifying Tightening Sequence Of Rocker Arm Shaft Bolts Courtesy of BMW OF NORTH AMERICA, INC. CAUTION: To avoid damaging the rocker arm shafts, it is necessary to release the screws from the rocker arm shaft or camshaft bearing cap in sequence and by one turn in each case. Remove exhaust rocker arm shaft (1) and inlet rocker arm shaft (2). Detach rocker arm spacer. Remove rocker arm from shaft.
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Fig. 175: Removing Exhaust Rocker Arm Shaft And Inlet Rocker Arm Shaft Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Lubricate rolling area or rocker arm and shaft with clean engine oil. Hydraulic valve tappets are replaced together with rocker arms. When tightening the rocker arm/camshaft bearing cap screws, make sure the bearing caps are correctly seated and the rocker arms are in the correct installation position. CAUTION: The inlet and exhaust rocker arm shafts are not interchangeable.



1. Inlet rocker arm shaft. 2. Exhaust rocker arm shaft. 3. Groove for identifying inlet rocker arm shaft (4) Groove for identifying exhaust rocker arm shaft.
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Fig. 176: Identifying Grooves Of Inlet And Exhaust Rocker Arm Shafts Courtesy of BMW OF NORTH AMERICA, INC. 11 33 031 REPLACING ROCKER ARMS Remove rocker arms. Refer to 11 33 020 REMOVING AND INSTALLING OR REPLACING ROCKER ARM SHAFT.



VALVES WITH SPRINGS 11 34 560 REPLACING ALL VALVE STEM SEALS (W10/W11) NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: Microsoft Tuesday, February 16, 2010 11:18:33 AM
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11 1 130 11 1 380 11 1 480 11 8 421 11 9 000



Necessary Preliminary Tasks: 







Remove cylinder head cover. Refer to 11 12 000 REMOVING AND INSTALLING/SEALING CYLINDER HEAD COVER (W10). Remove camshaft. Refer to 11 31 001 REPLACING CAMSHAFT.



Mount cylinder head on special tool 11 9 000.



Fig. 177: Mounting Cylinder Head On Special Tool 11 9 000 Courtesy of BMW OF NORTH AMERICA, INC. Microsoft Tuesday, February 16, 2010 11:18:33 AM
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Press down with special tool 11 8 421. Remove valve collets (1). Remove all valve springs.



Fig. 178: Removing Valve Collets Courtesy of BMW OF NORTH AMERICA, INC. Press special tool 11 1 480 onto valve stem seal (1). Remove the valve stem seal by turning and simultaneously pulling with the special tool 11 1 480.
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Fig. 179: Removing Valve Stem Seal Courtesy of BMW OF NORTH AMERICA, INC. Fit special tool 11 1 380. Fit new valve stem seal (1). Installation: Oil valve stem and valve stem seal.
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Fig. 180: Installing Valve Stem Seal Courtesy of BMW OF NORTH AMERICA, INC. Press on valve stem seal with special tool 11 1 130 as far as it will go. Installation: Valve stem seal must be flush.
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Fig. 181: Installing Valve Stem Seal With Special Tool 11 1 130 Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine.



OIL SUPPLY 11 40 000 CHECKING ENGINE OIL PRESSURE NOTE:



For Special Tool identification, see ENGINE- SPECIAL TOOLS - COOPER (1.6L) R50/W10 and FUEL SYSTEM - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:     



11 8 360 13 3 061 13 3 063 13 6 051 13 6 054



NOTE:



To check engine oil pressure and oil pressure switch, install and connect special tools.
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Unscrew oil filter cap; engine oil flows out of oil filter housing into oil sump. If oil pressure is zero at idle, do not rev engine to 3000 rpm. Installation: Replace sealing ring. Tightening torque, refer to 11 42 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Remove oil pressure switch. Installation: Tightening torque, 12 61 1AZ in ENGINE ELECTRICAL SYSTEM - TIGHTENING TORQUES COOPER (1.6L) R50/W10 . Install special tool 11 8 360 with sealing ring (1) in place of oil pressure switch.
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Fig. 182: View Of Sealing Ring And Oil Pressure Switch Courtesy of BMW OF NORTH AMERICA, INC. Checking Engine Oil Pressure With DIS Tester Attach special tool 13 6 054 with sealing ring (1) and special tool 13 6 051 and connect to DIS Tester. Checking Engine Oil Pressure With Pressure Measuring Instrument Fit special tools 13 3 063 and 13 3 061 (pressure measuring instrument). Start engine and check engine oil pressure. Refer to ENGINE - TECHNICAL DATA - COOPER (1.6L) R50/W10 .
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Fig. 183: Identifying Pressure Measuring Instrument Courtesy of BMW OF NORTH AMERICA, INC.



OIL PUMP WITH FILTER AND DRIVE 11 41 000 REMOVING AND INSTALLING OR REPLACING OIL PUMP Necessary Preliminary Tasks: 



Remove timing chain cover. Refer to 11 14 122 REMOVING AND INSTALLING / REPLACING TIMING CHAIN COVER (W10/W11).



Unscrew retaining screws of oil pump cover in the specified order (10-1). Remove oil pump cover. Installation Note: Microsoft Tuesday, February 16, 2010 11:18:33 AM
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Tighten retaining screws of oil pump cover in specified order (1-10). Tightening torque, refer to 11 41 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Fig. 184: Identifying Removal Sequence Of Oil Pump Cover Screws Courtesy of BMW OF NORTH AMERICA, INC. Remove outer wheel (1) and inner wheel (2).
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Fig. 185: Removing Outer Wheel And Inner Wheel Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



The outer wheel and inner wheel are mutually matched and must always be replaced together.



Use a suitable drift to press down the spacer until the circlip is no longer tensioned. Remove circlip and pressure relief valve.
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Fig. 186: Removing Circlip And Pressure Relief Valve Courtesy of BMW OF NORTH AMERICA, INC. CAUTION: High spring force.



Remove pressure relief valve from oil pump cover. 1. 2. 3. 4.



Pressure relief valve. Coil spring. Bush. Circlip.
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Fig. 187: Identifying Pressure Relief Valve Components Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Check oil pump housing for signs of scoring and damage.



OIL FILTER AND LINES 11 42 020 REMOVING AND INSTALLING COMPLETE MAIN FLOW OIL FILTER CAUTION: When working on oil, coolant or fuel lines, make sure no oil, coolant or fuel drips onto the alternator. Cover alternator with suitable material. Otherwise there may be alternator malfunctions. Comply with the waste disposal regulations applicable in the relevant countries. Remove right wheel. Refer to 36 10 300 REMOVING OR INSTALLING FRONT OR REAR WHEEL . Microsoft Tuesday, February 16, 2010 11:18:33 AM
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Remove retaining screws (1) for exhaust manifold heat shield. Remove heat shield. Tightening torque, 11 62 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



Fig. 188: Locating Exhaust Manifold Heat Shield Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Remove oil filter housing (1). Installation: Tightening torque, 11 42 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 189: Identifying Oil Filter Housing Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Release and tighten down oil filter housing with a wrench only.



Release oil filter housing slowly enable oil to flow back into the oil sump. Remove retaining screw (1) for starter motor heat shield. Tightening torque, 12 41 1AZ in ENGINE ELECTRICAL SYSTEM - TIGHTENING TORQUES COOPER (1.6L) R50/W10 .
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Fig. 190: View Of Starter Motor Heat Shield Retaining Screw Courtesy of BMW OF NORTH AMERICA, INC. Detach plug connector (1) for oil pressure switch.
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Fig. 191: Detaching Plug Connector For Oil Pressure Switch Courtesy of BMW OF NORTH AMERICA, INC. Remove retaining screws (1) for oil filter housing and remove housing (2). Installation: Check surface for damage. Tightening torque, 11 42 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 192: Locating Oil Filter Housing Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Installation: Replace sealing ring. Check whether oil filter is pressed into oil filter housing and sealing ring is coated with oil. Top up engine oil.
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Fig. 193: Identifying Sealing Ring Courtesy of BMW OF NORTH AMERICA, INC.



OIL FILLING, DIPSTICK 11 43 000 REMOVING AND INSTALLING/REPLACING OIL DIPSTICK GUIDE TUBE Necessary Preliminary Tasks: 



Remove intake manifold. Refer to 11 61 051 REMOVING AND INSTALLING INTAKE MANIFOLD.



Remove retaining screw (1) of guide tube. Remove guide tube (2).
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Fig. 194: Removing Guide Tube Courtesy of BMW OF NORTH AMERICA, INC. Installation: Replace seal (1). Coat sealing ring (1) with Syntheso Glep 1. Insert guide tube (2) in cylinder head. Tightening torque, 11 61 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Make sure guide tube and gasket are correctly seated.
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Fig. 195: View Of Guide Tube In Cylinder Head Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine.



WATER PUMP WITH DRIVE 11 51 000 REMOVING AND INSTALLING OR REPLACING WATER PUMP NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required:  



11 8 401 11 8 402
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Turn off ignition Disconnect battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Drain coolant. Refer to 17 00 005 DRAINING AND ADDING COOLANT . Remove alternator. Refer to12 31 020 REMOVING AND INSTALLING/REPLACING ALTERNATOR . Lower front end module. Remove screws (1) from impact tubes. Remove screws (2) securing impact tubes to chassis subframe and remove impact tubes. Tightening torque, (22 N.m.).



Fig. 196: Locating Impact Tubes Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Microsoft Tuesday, February 16, 2010 11:18:33 AM



Page 207



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Attach special tools 11 8 401 and 11 8 402.



Fig. 197: View Of Special Tools 11 8 401 And 11 8 402 Courtesy of BMW OF NORTH AMERICA, INC. Detach hoses (1) from water pump. Release mountings or remove screws (2). Remove water pump (3). Tightening torque, 11 51 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 198: Identifying Water Pump Courtesy of BMW OF NORTH AMERICA, INC.



THERMOSTAT AND CONNECTIONS 11 53 000 REMOVING AND INSTALLING/REPLACING COOLANT THERMOSTAT (W10) WARNING: Danger of scalding! Only perform this task on an engine that has cooled down. Necessary Preliminary Tasks:  







Remove air cleaner housing. Remove battery container. Refer to 61 21 100 REMOVING AND INSTALLING/REPLACING BATTERY CONTAINER . Drain coolant. Refer to 17 00 005 DRAINING AND ADDING COOLANT .



Recycling: Catch and dispose of coolant in a suitable container. Observe country-specific waste-disposal regulations. Detach coolant hoses from thermostat housing (1). Undo screws (2) on thermostat housing. Microsoft Tuesday, February 16, 2010 11:18:33 AM
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Remove thermostat housing. Remove thermostat and seal from housing.



Fig. 199: Locating Thermostat Housing Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Note installation position of bleeder pin (1).
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Fig. 200: Checking Installation Position Of Bleeder Pin Courtesy of BMW OF NORTH AMERICA, INC. Replace seal and thermostat if necessary. 1. Guides - thermostat/seal. 2. Basic position of thermostat/seal guide. Tightening torque, refer to 11 12 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 201: Replacing Seal And Thermostat Courtesy of BMW OF NORTH AMERICA, INC. Assemble engine. Fill cooling system. Refer to 17 00 039 BLEEDING COOLING SYSTEM AND CHECKING FOR WATER LEAKS . Check cooling system for leaks and correct operation. Refer to 17 00 009 CHECKING COOLING SYSTEM FOR LEAKS (W10) .



INTAKE MANIFOLD 11 61 051 REMOVING AND INSTALLING INTAKE MANIFOLD NOTE:



For Special Tool identification, see FUEL SYSTEM - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .
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Special Tools Required: 



13 5 280



Disconnect battery; to do so, proceed in accordance with instructions for disconnecting and connecting battery. Refer to 12 00 DISCONNECTING AND CONNECTING BATTERY . Remove air cleaner housing. Refer to 13 71 000 REMOVING AND INSTALLING INTAKE FILTER HOUSING . Remove throttle assembly. Refer to 13 54 030 REMOVING AND INSTALLING/SEALING THROTTLE ASSEMBLY . Remove cover from fuel rail. Detach line to brake booster from intake manifold. Press ring downwards to expose line (1). Detach crankcase ventilation valve from inspection hole cover



Microsoft Tuesday, February 16, 2010 11:18:33 AM



Page 213



© 2005 Mitchell Repair Information Company, LLC.



2006 MINI Cooper 2002-08 ENGINE Engine Mechanical - Repair Instructions - Cooper



Fig. 202: Identifying Crankcase Ventilation Valve Courtesy of BMW OF NORTH AMERICA, INC. CAUTION: Catch and dispose of escaping fuel.



Remove fuel line from fuel rail; disconnect quick-release coupling for this purpose. Detach plug connector from intake air temperature/manifold air pressure sensor (TMAP). Detach knock sensor plug from fuel rail wiring harness. Disconnect tank vent link and unclip at fuel rail. Disconnect vacuum line from intake manifold. Remove retaining screws of fuel rail, then remove fuel injectors and fuel rail from manifold. Seal off fuel Microsoft Tuesday, February 16, 2010 11:18:33 AM
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pressure regulator with special tool 13 5 280. Support fuel rail with a suitable piece of wire or manufactured rod. Remove dipstick.



Fig. 203: Sealing Off Fuel Pressure Regulator With Special Tool 13 5 280 Courtesy of BMW OF NORTH AMERICA, INC. Release manifold screws (5-1) and remove manifold. Unclip coolant line below manifold. Installation: Check gaskets on all cylinders and replace if necessary. Tighten down bolts in sequence (1-5). Tightening torque, 11 12 8AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 204: Locating Intake Manifold Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC.



EXHAUST MANIFOLD 11 62 000 REMOVING AND INSTALLING, SEALING/REPLACING EXHAUST MANIFOLD Detach exhaust system from manifold. Refer to 18 12 030 REMOVING AND INSTALLING/REPLACING REAR MUFFLER (W10) . Disconnect both oxygen sensor connectors.
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Fig. 205: Disconnecting Both Oxygen Sensor Connectors Courtesy of BMW OF NORTH AMERICA, INC. Undo retaining screws (1) for heat shield. Tightening torque, refer to 11 62 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .
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Fig. 206: View Of Retaining Screws Of Heat Shield Courtesy of BMW OF NORTH AMERICA, INC. Undo retaining screws (1) for heat shield. Detach heat shield (2). NOTE:



Routing of wiring harness.
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Fig. 207: Identifying Heat Shield Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Unscrew 8 retaining screws (1) at exhaust manifold. Remove exhaust manifold. Refer to 11 62 000 REMOVING AND INSTALLING, SEALING/REPLACING EXHAUST MANIFOLD. Installation Note: Make sure that the mating surfaces of cylinder head and manifold are clean. Fit new gasket.
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Fig. 208: Identifying Exhaust Manifold Retaining Screws Courtesy of BMW OF NORTH AMERICA, INC. Tightening torque, refer to 11 62 2AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 .



EMISSION CONTROL, OXYGEN SENSOR 11 78 510 REPLACING OXYGEN SENSOR NOTE:



For Special Tool identification, see ENGINE - SPECIAL TOOLS - COOPER (1.6L) R50/W10 .



Special Tools Required: 



11 7 030
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NOTE:



Connect DIS and read out fault code memory of EMS/DME control unit. Rectify faults and clear fault memory.



Switch off ignition. Remove heat shield. Detach connector from retaining clips.



Fig. 209: Detaching Connector From Retaining Clips Courtesy of BMW OF NORTH AMERICA, INC. Remove oxygen sensors. 1. Oxygen sensor (upstream). 2. Oxygen sensor (downstream). Microsoft Tuesday, February 16, 2010 11:18:33 AM
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Fig. 210: Identifying Oxygen Sensors (Upstream/Downstream) Courtesy of BMW OF NORTH AMERICA, INC. Installation Note: Tighten oxygen sensor using special tool 11 7 030. Tightening torque, refer to 11 78 1AZ in ENGINE - TIGHTENING TORQUES- COOPER (1.6L) R50/W10 . Installation Note: If the oxygen sensor is reused, coat thread with only a thin and uniform layer of Never Seez compound. Do not clean and do not coat with lubricant the monitor and control section of the oxygen sensor that protrudes into the exhaust tract (sensor ceramics). Cover the oxygen sensor (masking tape) before applying undercoating. Microsoft Tuesday, February 16, 2010 11:18:33 AM
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Fig. 211: Identifying Special Tool 11 7 030 For Tightening Oxygen Sensor Courtesy of BMW OF NORTH AMERICA, INC. NOTE:



Connect DIS and read out fault code memory of EMS/DME control unit. Rectify faults and clear fault memory.
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COOPER HAYDN 

an award-winning cd of Bach's Well-Tempered Clavier. Gary's diverse repertoire ranges from the music of the Elizabethan Virginalists to the harpsichord music ...










 








engine wire harness repair dbid 5p3d 












 








380 SX,MXC,EXC REPAIR MANUAL ENGINE 

250/300/380 EXC. 250/300/380 EGS. Frame. Central chrome-moly-steel frame. Fork. WP Extreme Ã˜ 50 mm. Wheel travel front/rear. 280 / 320 mm (11.0 / 12.6 in).










 








diesel engine repair school dbid m3ede 












 








380 SX,MXC,EXC REPAIR MANUAL ENGINE 

going total reengineered quality plan for a brighter tomorrow. KTM Sportmotorcycle ...... (22,2x33x1,5 mm), needle cage 6, 1st free gear 7 with shift dog recesses ...










 








uvre musicale dalice cooper album dalice cooper ... AWS 

PDF Subject: Uvre Musicale Dalice Cooper Album Dalice Cooper Chanson Dalice Cooper Discographie Dalice. Cooper Billion Dollar Babies Its strongly recommended to start read the Intro section, next on the Quick Discussion and find out all the topic cov










 








mini cooper s .fr 

MINI Cooper S. Transmission. Automatic 6-speed gearbox with steptronic paddles. £1,050. Manual gearbox - 6 Speed. Sports suspension PLUS. Safety. Airbags ...










 








SAL06P - Cooper Industries 

FIGURE 3: DIMMING LEVEL ADJUSTMENT. FIGURE 3: RÉGLAGE DU NIVEAU D'ATTÉNUATION. FIGURA 3: AJUSTE DEL NIVEL DE ATENUACIÓN. SAL06P.










 








HALO - Cooper Industries 

RepÃ©rez la RAINURE DE POLARITÃ‰ sur l'adaptateur et la LIGNE DE. POLARITÃ‰ DU RAIL. Tournez l'adaptateur de montage d'environ 1/4 de tour (90Â°) jusqu'Ã  ...










 








HALO Commercial - Cooper Industries 

extrÃ©mitÃ©s pour les bloquer contre le treillis. (FIG. 2). Ã‰tape 3. Ajustez la collerette de faÃ§on Ã  ce qu'elle affleure Ã  la surface du plafond, si nÃ©cessaire. (FIG. 3).










 








HALO® HALO - Cooper Industries 

NE PAS connecter le fil blanc ... Remarque: Le fil de terre de la boîte de dérivation devra sans ... Pièces amovibles rectangulaires pour câbles non-métalliques.










 








IF 1652 - Cooper Industries 

B. Slide gland nut (4) and metal gland washer (7) over cable. Slide rubber ..... desserrer le presse-garniture (4) et de tordre les fils aux bornes de contact. 8.










 








IF 1652 - Cooper Industries 

1. Sleeve Locking Screw. 13. 'O' Ring. 10. Ground Plate Screws. 9. Brass Retaining Ring. 2. Plug Sleeve. 11. Insulator Assembly. 14. Cable Leads. 4. Gland Nut.










 








090954_Hanger_Instr.qxd:Layout 1 - Cooper Industries 

AVERTISSEMENT. Risque d'incendie et de choc Ã©lectrique. Si vous n'Ãªtes pas qualifiÃ©, consultez un Ã©lectricien. ATTENTION. Les bords peuvent Ãªtre coupants. Ã€ manipuler avec prÃ©caution. ATTENTION. Risque de brÃ»lure. DÃ©brancher l'alimentation e










 








Halo Commercial - Cooper Industries 

PD6V142E. Housing, 6" (1) 26W DTT, 26/32/42W TTT Vert.,. 120-277V UNV. PD6CPV142E. PD6V1423E. Housing, 6" (1) 26W DTT, 26/32/42W TTT Vert.,. 347V.










 








769R - Cooper Safety 

Cooper Security Ltd. 2004. Every effort has been made to ensure that the contents of this book are correct. However, neither the authors nor Cooper Security Limited accept any liability for loss or damage caused or alleged to be caused directly or in










 








automatic transmission (mini cooper) 

This system enables the transmission to transmit power and to ... The Ratio Control Motor, Park/Neutral Switch and Output Shaft Speed .... The CVT is controlled by a number of valves that respond to mechanical, electrical and hydraulic inputs. ..... 










 








B' Rock GARY COOPER 

formed performance from the 1960s, it is now regularly played on the harpsichord again. There also exists a version of this harp- sichord concerto transcribed by ...










 








installation instructions - Cooper Industries 

4 oct. 2012 - la visiÃ¨re dans la cavitÃ© Ã  ailette Crosstour (FIG. 2). InsÃ©rez la vis de formage de filets, longue de 8-32 x 3/4 po Ã  travers le trou de la vis de ...










 








installation instructions for - Cooper Industries 

lama reï¬‚ector (FIG 6). Ã‰TAPE2: Enlever la lampe . Step 4 Re-connect Iamp and replace Iamp. CAUTION Do Not operate without Ions in place. Ã‰TAPE 3 .










 








ECP Explosionproof Enclosures - Cooper Industries 

suivent. Toutes les Ã©tapes d'usinage doivent Ãªtre exÃ©cutÃ©es avant l'installation. 2. SÃ©lectionnez un emplacement de montage offrant une rigiditÃ© et une soliditÃ©.










 








090989_Socket Instr.qxd:Layout 1 - Cooper Industries 

les rails de douille dans le canal. InstalaciÃ³n del riel de conexiÃ³n SSF/SNF. Figura 4. Voltee los rieles de conexiÃ³n a su lugar y coloque las cubiertas. Figura 2.
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Customer First Center 1121 Highway 74 South Peachtree City, GA 30269 770.486.4800 FAX 770.486.4801 0590F005. SSF/SNF Socket Track Installation. Figure 4. Flip socket tracks in place and place channel covers. Figure 2. Insert socket tracks into channe










 








091708_0590F035.qxd:Layout 1 - Cooper Industries 

Installez les agrafes et la grille sur le luminaire, tel illustrÃ© Ã  la figure 4. 5. Serrez la vis de serrage fournie sur l'agrafe et au travers du trou dans le cÃ´tÃ© du boÃ®tier.
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