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Starters (PG260 And Delco-Remy) Specifications DELCO-REMY DIRECT DRIVE STARTER No Load Test



Delco Identification ifi i Number



Engine Rotation



Volts



Min. Amps



Max Amps



Min RPM



Max RPM



1998317 10455602



LH



10.6



70



120



5,400



10,800



Pinion Clearance



Brush Spring S i Tension i Oz.(Grams) 56-105 (1588-2976)



.010-.140 (.025-3.5 mm)



Commutator End Frame Gap



.025 (0.6 mm) Max



PG 260 STARTER Delco Identification Id ifi i Number 9000820 9000821 9000819 Pinion Clearance



No Load Test Volts



Min Amps



Max Amps



Min RPMS



Max RPMS



10.6



60



95



2750



2750



Brush Spring S i T Tension i Oz.(Grams) 83-104 (2353-2948)



.010-.160 (0.25-4.00)



Bearing Depth



.011-.014 (0.28-0.38)



Bearing Depth



.099-.017 (.025-.045)
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Torque Specifications Description



Lb. In.



Lb. Ft.



N⋅m



Starter Mounting Bolts Direct Drive



50



68



Starter Mounting Bolts PG 260



30



41



Commutator End Frame (End Cap)



110



Battery Cables



12 Securely



Lubricants, Sealers and Adhesives Description



Part Number



Quicksilver Liquid Neoprene



92-25711-2



Quicksilver 2-C-4 Marine Lubricant With Teflon Quicksilver Perfect Seal



92-825407A3 92-34227-1



Identification



Battery Cable Recommendations



a



Cable Length Feet (Meters)



Cable Gauge (mm)



Up to 3.5(1.1)



4 (25mm2)



3.5-6 (1.1-1.8)



2 (35mm2)



6-7.5(1.8-2.3)



1 (50mm2)



7.5-9.5(2.3-2.9)



0 (50mm2)



8.5-12(2.9-3.7)



00 (70mm2)



12-15(3.7-4.6)



000 (95mm2)



15-19(4.6-5.8)



0000 (120mm2)



Permanent Magnet Gear Reduction (PG260) Starter Motor



a 72789



Delco-Remy Direct Drive Starter Motor
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Starting System Components For PG260 (Typical Diagram) b a



g B S I



f



e



c



h d 72929



a b c d e f g h



-



Ignition Switch 20 Ampere Fuse Neutral Safety Switch Ground Stud Starter Motor Circuit Breaker Starter Slave Solenoid Wire Junction
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Starting System Components for Delco-Remy Direct Drive Starter (Typical Diagram) b a



g B S



I



f



e c



h d 72930



a b c d e f g h



-



Ignition Switch 20 Ampere Fuse Neutral Safety Switch Ground Stud Starter Motor Circuit Breaker Starter Slave Solenoid Wire Junction
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PG 260 Starter Motor (Exploded View) 20 1



2



3 6 7 8



4



9



5



16



10



17



11



18 21



12



13



14



15 19 74270



1 2 3 4 5 6 7 8 9 1011-



Screw End Cap Brushes with Holder Armature Field Frame (with Permanent Magnets) Washer Shield Planetary Gears Shaft Gear Drive
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Delco-Remy Starter Motor (Exploded View)



9 27 1 28



8



2



7



29



10



3 31 26



4



11 13



5



6



25 12



30 24 32



14



19



15



33 21 34



20 23



22



17



16



18 72806



1 2 3 4 5 6 7 8 9 10-



Drive End Housing Drive End Housing Bushing Thrust Collar Retaining Ring - Pinion Stop Collar Pinion Stop Collar Clutch Drive Assembly Bearing Plate Bearing Plate Bushing Bearing Plate Washer Bearing Plate Screw



111213141516171819-



Armature Pole Shoe - Field Coil Pole Shoe to Field Coil Screw Field Coil Grommet - Field Frame Field Coil Assembly Leather Washer - Commutator End Frame Lower Commutator End Frame Thru Bolt Insulated Holder - Field Frame Brush
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Replacement Parts Warning ! WARNING



! CAUTION To prevent damage to the electrical system be sure to adhere to the following:



Electrical, ignition and fuel system components on your MerCruiser are designed and manufactured to comply with U.S. Coast Guard Rules and Regulations to minimize risks of fire and explosion.



• When installing battery, be sure to connect the POSITIVE (+) battery cable to POSITIVE (+) battery terminal first and then the NEGATIVE (–) battery cable to NEGATIVE (–) battery terminal.



Use of replacement electrical, ignition or fuel system components, which do not comply with these rules and regulations, could result in a fire or explosion hazard and should be avoided.



• Never disconnect the battery cables while the engine is running.



Maintenance ! WARNING Do not use jumper cables and a booster battery to start engine. Do not recharge a weak battery in the boat. Remove battery and recharge in a ventilated area away from fuel vapors, sparks or flames.



• If a charger or booster is to be used, be sure to connect it in parallel with existing battery (positive to positive and negative to negative). • When applying a booster charge to battery, disconnect both cables from battery (to prevent damage to voltage regulator). • Check battery condition periodically. • Make sure that battery leads are kept clean and tight.



Testing ! WARNING Batteries contain acid which can cause severe burns. Avoid contact with skin, eyes and clothing. Batteries also produce hydrogen and oxygen gases when being charged. This explosive gas escapes fill/vent cell caps and may form an explosive atmosphere around the battery for several hours after it has been charged; sparks or flames can ignite the gas and cause an explosion which may shatter the battery and could cause blindness or other serious injury. Safety glasses and rubber gloves are recommended when handling batteries or filling with electrolyte. Hydrogen gases that escape from the battery during charging are explosive. When charging batteries, be sure battery compartment, or area where battery is located, is well vented. Battery electrolyte is a corrosive acid and should be handled with care. If electrolyte is spilled or splashed on any part of the body, immediately flush the exposed area with liberal amounts of water and obtain medical aid as soon as possible.



! CAUTION Test battery in well ventilated area as gases given off by battery are hazardous. Place battery under heavy load (as during engine cranking or with a variable resistor tester) and test cell voltage while under load. Certain conditions must be met before testing. • Battery must be 60 to 100°F (16 to 38°C). • Electrolyte level must be correct in all cells. • Battery must be at least half charged. • No obvious defects. 1. Check voltage per manufacturer’s specifications. 2. If readings are low, recharge and retest. 3. If readings remain low, battery should be replaced.
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Storage



Description



1. Remove battery and clean exterior.



The Delco PG 200 starter motor features small permanent magnets mounted inside the field frame. These magnets take the place of current-carrying field coils mounted on iron pole pieces. Internal gear reduction, approximately 4 to 1, through planetary gears results in armature speeds in the 7000 RPM range. The armature and drive shaft are mounted on roller or ball bearings in place of bushings. The solenoid switch, plunger, return spring, and shift lever are permanently mounted in the drive housing.



2. Check fluid level and fill if low. 3. Cover terminals and bolts with light coat of grease. 4. Set battery on wood or in carton; store in cool, dry place. 5. Check every 20 days for fluid level and slow charge. IMPORTANT: A discharged battery can be damaged by freezing.



Positive Current Flow This is a general description of the positive current flow, from the battery and through the system until the starter motor cranks. • Battery to the solenoid switch (on starter) (RED battery cable). • Solenoid switch to circuit breaker (RED). • Circuit breaker to wire junction (RED-PUR). • Wire junction to wiring harness plug (RED-PUR) terminal 6. • Wiring harness plug to 20 amp fuse (RED-PUR). • 20 amp fuse to ignition switch terminal I (RED-PUR). At this point ignition switch is turned to START. • Ignition switch terminal I to terminal C. • Ignition switch terminal C to neutral start switch (YEL-RED). NEUTRAL START SWITCH MUST BE AT NEUTRAL POSITION. • Neutral start switch to wiring harness plug terminal 7 (YEL-RED). • Wiring harness plug to starter solenoid (small terminal) (YEL-RED). Also ensure that black (small terminal) wire is grounded.



! CAUTION The starter motor is designed to operate under great overload and produce a high horsepower for its size. It can do this only for a short time, since considerable heat accumulates and can cause serious damage. For this reason, the cranking motor must never be used for more than 30 seconds at any one time. Cranking should not be repeated without a pause of at least 2 minutes to permit the heat to escape.



Solenoid Switch The solenoid switch, along with plunger, return spring, and shift lever, are completely sealed and permanently mount-ed in the drive housing. If solenoid is defective, entire drive housing must be replaced.



Periodic Inspection Cranking motor and solenoid are completely enclosed in the drive housing to prevent entrance of moisture and dirt. However, periodic inspection is required as follows: 1. Inspect terminals for corrosion and loose connections. 2. Inspect wiring for frayed and worn insulation. 3. Check starter mounting bolts for tightness.



• Starter solenoid is now “closed,” completing circuit between large terminal (RED-PUR) and other large terminal (YEL-RED), causing starter motor to crank.
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2. Remove thru bolts and separate field frame with armature from drive housing.



Starter Motor Repair Removal



b



! WARNING Disconnect battery cables at battery before removing starter. a



1. Disconnect battery cables from battery.



c



2. Disconnect wires from solenoid terminals. IMPORTANT: Some starter motors may use a special mounting shim for gaining flywheel clearance. Do not lose this shim; it will be needed when remounting starter on engine block. 3. Remove starter mounting bolts. 4. Pull starter assembly away from flywheel and remove from engine.



72061



a - Field Frame/Armature b - Drive Housing c - Thru Bolts



3. Pull armature out of field frame. NOTE: Permanent magnets inside field frame will be holding armature in place.



Disassembly 1. Remove brush lead from solenoid and screws from end frame.



a



b



a



72062



a - Armature b - Field Frame



4. Pull end frame off bearing.



b 72060



a



a - Brush Lead b - Screws



b



72063



a - End Frame b - Bearing
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5. Remove shield.



7. Remove thrust collar, retaining ring and collar. Remove drive. b



a



c d 72067



a



72065



a - Shield



6. Use a screwdriver, as shown, to disengage shift lever from drive.



a b c d



-



Thrust Collar Retaining Ring Collar Drive



8. Remove gear from shaft assembly.



a



a



b



72066 72064



a - Shift Lever



a - Gear b - Shaft Assembly
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Cleaning and Inspection



TEST FOR GROUND



IMPORTANT: Do not use grease dissolving solvents to clean electrical components, planetary gears, or drive. Solvent will damage insulation and wash the lubricant out of the drive and gears. Use clean rags and compressed air to clean components.



1. With continuity meter, place one lead on armature core or shaft and other lead on commutator. 2. If meter hand moves, armature is grounded and must be replaced. c



b



1. Test over-running clutch action of drive. Pinion should turn freely in over-running direction and must not slip in cranking direction. Check pinion teeth. Check spring for tension and drive collar for wear. Replace if necessary. 2. Check that brush holders are not damaged or bent and hold brushes against commutator. Check brushes for wear; refer to “Brushes and Brush Holder.”



d



3. Inspect armature commutator. If badly grooved or out-of-round, turn down and undercut commutator.



c



4. Inspect all roller bearing surfaces for wear. Check that bearings roll freely. If any roughness is felt, replace bearings. 5. Inspect planetary gear assembly. Gears must mesh easily and roll freely with no binding.



Armature Tests



a



01441



a b c d



-



Commutator Armature Core Shaft Growler



TEST FOR SHORTS Check armature for shorts by placing on growler and holding hack saw blade over armature core while rotating armature. If saw blade vibrates, armature is shorted. After cleaning between commutator bars, recheck. If saw blade still vibrates, replace armature.



Armature Bearing (Commutator End) REMOVAL Use a universal puller plate, as shown, to remove bearing.



a



b c a



b



72068 01440



a - Hacksaw Blade b - Armature Core c - Growler



a - Universal Puller Plate b - Bearing
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INSTALLATION



Shaft Assembly Bearing



IMPORTANT: Brush holder must be installed on armature before installing armature bearing.



IMPORTANT: Roller bearing is not replaceable. If bearing is defective, replace entire shaft assembly. Apply Quicksilver 2-4-C Marine Lubricant with Teflon to bearing before starter reassembly.



Using the correct size driver, press on inner bearing race until it contacts shoulder of armature shaft.



Gear Bearing REMOVAL Using the correct size driver, press bearing out of gear.



a



INSTALLATION 1. Using the correct size driver, press bearing into gear, from direction shown, to depth specified. 72070



a - Roller Bearing



a



Drive End Housing Bearing INSTALLATION DIRECTION



REMOVAL Using the correct size driver, press bearing out of housing.



72625



a - Depth - .011 - .014 in (0.28-0.38 mm)



2. Lubricate bearing and gear teeth with a small amount of Quicksilver 2-4-C Marine Lubricant with Teflon.



b



a



72626



a - Drive End Housing b - Bearing
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INSTALLATION



REMOVAL



1. Using the correct size driver, press bearing into housing, from direction shown, to depth specified.



1. Remove armature bearing as previously described. 2. Remove brush holder. INSTALLATION



a



1. Push each brush up into its guide to allow spring to hold it in place, as shown. a c b



INSTALLATION DIRECTION



72626



a - Depth - .009-.017 in. (0.25-0.45 mm)



2. Lubricate bearing with a small amount of Quicksilver 2-4-C Marine Lubricant. 72072



a - Brush b - Guide c - Brush Spring



Brushes and Brush Holder INSPECTION Replace brushes and holder when brush leads are touching guide.



2. Place brush holder on armature and push brushes down against commutator, as shown. c



Make sure brushes move freely in guides. a



a b



b



72069



72069



a - Brush Leads b - Guide



a - Brush Holder b - Commutator c - Brush



3. Install armature bearing as previously described.
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STARTERS - 4A-13



Reassembly 1. Install end frame on brush holder. Align holes of end frame with holes of brush holder. Tighten screws securely.



3. Coat roller bearings and gear with a small amount of Quicksilver 2-4-C Marine Lubricant. a c



b



b 72627



a - Roller Bearing b - Roller Bearing c - Gear



a



b



4. Assemble gear and shaft together, as shown. 72063



a - Holes of End Frame b - Holes of Brush Holder



a



2. Insert armature into field frame. Align brush holder lead with notch in field frame. NOTE: Permanent magnets in field frame will pull armature in place. b



b a



72070



a - Gear Assembly b - Shaft Assembly



72062



a - Brush Holder Lead b - Notch



Index 4A-14 - STARTERS



90-823224--1 996



5. Assemble drive on shaft assembly as follows: a. Lubricate drive end of shaft assembly with SAE 10W oil. b. Slide drive assembly onto shaft with pinion outward.



f.



Position retainer and thrust collar next to snap ring. Then, using two pliers, grip retainer and thrust collar and squeeze until snap ring is forced into retainer. b



c. Slide retainer onto shaft with cupped surface facing end of shaft (away from pinion). d. Position snap ring on upper end of shaft and hold in place with block of wood. Strike wood block with hammer, thus forcing snap ring over end of shaft. Slide snap ring down into groove.



a



c



72074



a - Retainer b - Thrust Collar c - Snap Ring



a



6. Apply a thin coating of Quicksilver 2-4-C Marine Lubricant with Teflon to roller bearing in drive housing.



b c



7. Insert shaft and drive assembly into drive housing. Pins of drive must be snapped into holes of shift lever. Thrust collar must be in place before shaft is inserted in housing roller bearing. 72073



a - Snap Ring b - Groove c - Retainer



a



e. Assemble thrust collar on shaft with shoulder next to snap ring. 72628



c b



72075



a - Pins of Drive b - Holes of Shift Lever c - Thrust Collar
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8. Install shield. Align brush lead and solenoid terminal when inserting armature into planetary gears. c



Clearances PINION CLEARANCE Pinion clearance must be checked after reassembly of starter motor.



b



1. Disconnect brush lead from solenoid motor terminal M and insulate it carefully.



a



a



72061



a - Shield b - Brush Lead c - Solenoid Terminal



9. Install thru bolts and brush lead. Tighten fasteners securely. IMPORTANT: Do not overtighten thru bolts. Overtightening will bend end frame.



72060



a - Brush Lead



2. Connect 12 volt battery positive (+) lead to solenoid switch terminal and negative (–) lead to solenoid frame. 3. Momentarily touch a jumper lead from solenoid motor terminal M to starter motor frame. This shifts pinion into cranking position where it will remain until battery is disconnected.



b



a 72060



a - Thru Bolts b - Brush Lead



72629



4. Push pinion back toward commutator end to eliminate slack.
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5. Measure distance between pinion and pinion retainer. 6. If clearance is not within limits of .010-.160 in. (0.25-4.00 mm), it may indicate excessive wear of solenoid linkage, shift lever yoke buttons, or improper assembly of shift lever mechanism. Replace worn or defective parts, since no provision is made for adjusting pinion clearance. a



Standard Starter Slave Solenoid Testing/Replacement 1. Using continuity meter, connect test leads as shown, and connect 12 volt battery with jumper leads as shown.



b



c



72077



a - Pinion b - Retainer c - Feeler Gauge



Installation IMPORTANT: Install special mounting shim (if equipped) between starter motor and engine block.



72630



2. If no meter movement is present, replace solenoid.



1. Place starter motor in position and install mounting bolts. Torque bolts to 30 lb. ft. (41 N•m). 2. Connect YELLOW/RED wire to terminal S of solenoid. Connect ORANGE wire, RED wire, and battery cable to large terminal of solenoid. Tighten fasteners securely. Coat terminals with Quicksilver Liquid Neoprene. Install battery cable boot, if so equipped. 3. Connect battery cables to battery in the following order. Connect positive (+) cable to positive (+) battery terminal and tighten cable clamp. Then connect negative (–) cable to negative (–) terminal and tighten clamp.
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Delco PG 260



! WARNING



Identification The starter identification number is located as shown.



a



Permanent Magnet Gear Reduction (PG260) Starter Motor a - Starter Identification Number



Replacement Parts Warning ! WARNING Electrical, ignition and fuel system components on your MerCruiser are designed and manufactured to comply with U.S. Coast Guard Rules and Regulations to minimize risks of fire and explosion. Use of replacement electrical, ignition or fuel system components, which do not comply with these rules and regulations, could result in a fire or explosion hazard and should be avoided.



Batteries contain acid which can cause severe burns. Avoid contact with skin, eyes and clothing. Batteries also produce hydrogen and oxygen gases when being charged. This explosive gas escapes fill/vent caps and may form an explosive atmosphere around the battery for several hours after it has been charged; sparks or flames can ignite the gas and cause an explosion which may shatter the battery and could cause blindness or other serious injury. Safety glasses and rubber gloves are recommended when handling batteries or filling electrolyte. Hydrogen gases that escape from the battery during charging are explosive. When charging batteries, be sure battery compartment, or area where batteries are located, is well vented. Battery electrolyte is a corrosive acid and should be handled with care. If electrolyte is spilled or splashed on any part of the body, immediately flush the exposed area with liberal amounts of water and obtain medical aid as soon as possible.



Solenoid Switch The solenoid switch can be removed and replaced if defective.



Periodic Inspection Cranking motor and solenoid are completely enclosed in the drive housing to prevent entrance of moisture and dirt. However, periodic inspection is required as follows: 1. Inspect terminals for corrosion and loose connections. 2. Inspect wiring for frayed and worn insulation. 3. Check starter mounting bolts for tightness.



Maintenance ! WARNING DO NOT use jumper cables and a booster battery to start engine. DO NOT recharge a weak battery in the boat. Remove battery and recharge in a well ventilated area away from fuel vapors, sparks or flames.



Starter Motor Repair Removal ! WARNING Disconnect battery cables at battery before removing starter.
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1. Disconnect battery cables from battery. 2. Disconnect wires from solenoid terminals. IMPORTANT: Some starter motors may use a special mounting shim for gaining flywheel clearance. Do not lose this shim; it will be needed when remounting starter on engine block.



c



3. Remove starter mounting bolts. 4. Pull starter assembly away from flywheel and remove from engine.



a



74037



b a - Brush Holder b - End Cap c - Screws (2)



Disassembly 1. Remove brush lead from solenoid and screws from end frame.



4. Remove armature and field frame from drive housing. 5. Pull armature out of field frame. NOTE: Permanent magnets inside field frame will be holding armature in place.



a



b



74041



b



a - Brush Lead b - Screws



2. Remove thru bolts and separate end frame from field frame and end cap. c



a 74086



a - Armature b - Field Frame



6. Remove shield and washer.



a



b



74040



a - End Cap b - Thru Bolt c - Drive Housing



3. Remove brush holder from end cap.



a b



74038



a - Shield b - Washer
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7. Remove the three screws retaining the solenoid. Remove solenoid from drive housing.



9. Remove solenoid arm and rubber grommet from the drive housing.



c



a 74105



b b 74048 74036



a a - Drive Housing b - Solenoid c - Screws (3)



c



8. Remove drive and associated parts from drive housing.



74018



a - Rubber Grommet b - Solenoid c - Drive Housing



a a - Drive Housing b - Drive



b



74035



10. Remove thrust collar, retaining ring and collar from planetary shaft. b



a



c d 74016



a b c d



-



Thrust Collar Retaining Ring Collar Drive
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11. Remove drive and gear from planetary shaft.



Armature Tests TEST FOR SHORTS Check armature for shorts by placing on growler and holding hack saw blade over armature core while rotating armature. If saw blade vibrates, armature is shorted. After cleaning between commutator bars, recheck. If saw blade still vibrates, replace armature.



a



a b b c c



74087



e - Gear f - Shaft Assembly g - Drive



Cleaning and Inspection IMPORTANT: Do not use grease dissolving solvents to clean electrical components, planetary gears, or drive. Solvent will damage insulation and wash the lubricant out of the drive and gears. Use clean rags and compressed air to clean components.



01440



a - Hacksaw Blade b - Armature Core c - Growler



TEST FOR GROUND 1. With continuity meter, place one lead on armature core or shaft and other lead on commutator. 2. If meter hand moves, armature is grounded and must be replaced. b



1. Test over-running clutch action of drive. Pinion should turn freely in over-running direction and must not slip in cranking direction. Check pinion teeth. Check spring for tension and drive collar for wear. Replace if necessary.



c



d



2. Check that brush holders are not damaged or bent and hold brushes against commutator. Check brushes for wear; refer to “Brushes and Brush Holder.” c



3. Inspect armature commutator. If badly grooved or out-of-round, turn down and undercut commutator. 4. Inspect all roller bearing surfaces for wear. Check that bearings roll freely. If any roughness is felt, replace bearings. 5. Inspect planetary gear assembly. Gears must mesh easily and roll freely with no binding.



a 01441



a b c d



-



Commutator Armature Core Shaft Growler
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2. Place brush holder on armature and remove pieces of wires from brush holder.



Brushes and Brush Holder INSPECTION



b a



Replace brushes and holder when brush leads are touching guide. Make sure brushes move freely in guides. a b



72069



a - Brush Holder b - Brush



Reassembly 72069



a - Brush Leads b - Guide



1. Install end frame on brush holder. Align holes of end frame with holes of brush holder. Tighten screws securely. a



INSTALLATION 1. Push each brush up into its guide, use a 3 inch piece of coat hanger wire or similar stiff wire to retain the spring while installing armature, as shown. d



b



a



c



b



c



d



72069



a b c d



-



Brush Guide Brush Spring 3-Inch Piece of Coat Hanger or Similar Still Wire



a b c d



-



Screw (2) End Cap Brush Holder Armature
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2. Install gear and drive over planetary shaft.



e. Position snap ring on upper end of shaft and hold in place with block of wood. Strike wood block with hammer, thus forcing snap ring over end of shaft. Slide snap ring down into groove.



a



a b c b 72073



a - Snap Ring b - Groove c - Retainer



c



74087



a - Planetary Shaft b - Gear c - Drive



f.



Assemble thrust collar on shaft with shoulder next to snap ring.



g. Position retainer and thrust collar next to snap ring. Then, using two pliers, grip retainer and thrust collar and squeeze until snap ring is forced into retainer. b



3. Assemble drive on shaft assembly as follows: a. Lubricate drive end of shaft assembly with SAE 10W oil. b. Place gear over shaft. a



c. Slide drive assembly onto shaft with pinion facing outward.



c



d. Slide retainer onto shaft with cupped surface facing end of shaft (away from pinion).



72074



a - Retainer b - Thrust Collar c - Snap Ring
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4. Install the planetary gears on planetary shaft. 5. Install solenoid arm and rubber grommet in the drive housing.



7. Place solenoid in drive housing and tighten screws. c



a



b b



74036



a c



a - Drive Housing b - Solenoid c - Screws (3)



8. Install shield and washer in drive housing.



74135



a - Rubber Grommet b - Solenoid c - Drive Housing



6. Install drive and associated parts in drive housing.



a b



74038



a - Shield b - Washer



a



b



74035



9. Install field frame and armature in drive housing. Align slot in end cap and field frame for proper positioning of rubber grommet. Rotate and align gears and rubber gasket with slot in armature



a - Drive Housing b - Drive
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10. Install field frame and end cap in drive housing align slots in field frame with recess in drive housing.



3. Momentarily touch a jumper lead from battery terminal to switch terminal. This shifts pinion into cranking position where it will remain until battery is disconnected.



a b a - Drive Housing b - End Cap and Field Frame



11. Install thru bolts and brush lead. Tighten fasteners securely. 72629



Clearances PINION CLEARANCE



4. Push pinion back toward commutator end to eliminate slack.



Pinion clearance must be checked after reassembly of starter motor. 1. Disconnect brush lead from solenoid motor and insulate it carefully.



a



5. Measure distance between pinion and pinion retainer. 6. If clearance is not within limits of .010-.160 in. (0.25-4.00 mm), it may indicate excessive wear of solenoid linkage, shift lever yoke, or improper assembly of shift lever mechanism. Replace worn or defective parts, since no provision is made for adjusting pinion clearance. a



b



74041



a - Brush Lead



2. Connect 12 volt battery positive (+) lead to battery terminal and negative (–) lead to frame.



c



72077



a - Pinion b - Retainer c - Feeler Gauges
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STARTERS - 4A-25



Installation IMPORTANT: Install special mounting shim (if equipped) between starter motor and engine block. 1. Place starter motor in position and install mounting bolts. Torque bolts to 30 lb. ft. (41 N·m). 2. Connect YELLOW/RED wire to terminal S of solenoid. Connect ORANGE wire, RED wire, and battery cable to large terminal of solenoid. Tighten fasteners securely. Coat terminals with Quicksilver Liquid Neoprene. Install battery cable boot, if so equipped. 3. Connect battery cables to battery in the following order. Connect positive (+) cable to positive (+) battery terminal and tighten cable clamp. Then connect negative (–) cable to negative (–) terminal and tighten clamp.
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Aircraft Electrical Systems - Size 

intake manifold, perhaps a nut plate installed to bring the screw in from .... E â€” For Composite Aircraft Â°. We are the only manufacturer with a complete line N. F.










 








Aircraft Electrical Systems 

country on the topic of electrical sys- tem reliability. ... not tolerable; design goals require an airframe to .... Recall that it is more a service to ATC than it is to you.










 








electrical systems - Description 

new building will likely include in its electrical installation an access control sys- .... lighting. Most building systems use parallel circuits for both motor and lighting ...... Some panelboards are available with ''integrated'' or ''series'' shor










 








Chapter 5 Engine electrical systems 

the other side to the contact breaker plate. Depression in the inlet manifold and .... Always refer to the manufacturer's recommendations (often printed on a label.










 








Chapter 12 Body electrical systems 

Electronic engine control system. 2. 15 . .... Electric window regulator motor - removal and refitting . . . . . . . . . . 20 ..... safety sensor, integrated circuit and.










 








Liasse fiscale THALES AVIONICS ELECTRICAL SYSTEMS SAS 

CrÃ©ances rattachÃ©es Ã  des participations. BB. BC. Autres titres immobilisÃ©s. BD. BE .... THALES AVIONICS ELECTRICAL SYSTEMS SAS. 6 850 000. 685 000.










 








Power Electronic Control in Electrical Systems 

power engineering, with relevant examples of AC circuit analysis, per-unit ... Mr Anaya-Lara would like to express his gratitude to Mr Manual Madrigal for his ...... The waveform also contains harmonics associated with the carrier frequency fc ...










 








ELECTRICAL 

... ç¤«:::::::::::::::::::::::::::::::::::::::: = YW= qp =?< åº¨|q~ sqm~ æ”¤x =EB@ æ‡¿qz ~qp qp ç“¤=>< : ACTAADB. =?EB ...... CB Ruzmx p~uå¤¯. = =?T@@@>.










 








A Simple Anti-Collision Device for Aircraft Without Electrical Systems 

L THE APRIL 1982 issue of. SPORT AVIATION, EAA President. Paul Poberezny challenged the mem- bership to utilize its experience, imag- ination and ...










 








A Simple Anti-Collision Device for Aircraft Without Electrical Systems 

Scott of Torrance, CA. It consists of the creative use of mirrors to reflect ... construct and test a similar device, please send photos and a report to: Harry Zeisloft ...










 








Chapter 12 Body electrical systems - Blog de Totinus 

Note: From late 1986, all models were fitted .... Section 7. Pull the pivots from the supports and allow the panel to hang by its harness. ..... Remember that it will take a .... tailgate, peel off the polythene sheet. ... Key to wiring diagrams 1 an










 








Electrical System 

7. Reverse Position Switch. 15. 1 .5. 11. 8. Fuel Pump Mounting Bolts. 2.0. 0.20. 17 in â€¢Ib. 9 .... o Take care not to short the leads that are directly con- ... NOTE. OA battery whose seal sheet has any peeling, tears, holes, or from which the air










 








Body Electrical 

23-5 . . . . . . . Relay and Control Unit Locations ... 23-138 . . . . Seat Belt Reminder System ... Integrated Control Unit. Input Test ... Retractor Motor Test. 23-190.










 








Electrical Connection 

The electrical connections and wiring for a pump installation should only be made by ... DO NOT use this product in applications where human contact with the ...










 








Electrical system.pdf 

This PDF document has been copied from an original Ford Escort Twin Cam ... The exploded diagrams and wiring diagrams were scanned at 300dpi so that all ...










 








Electrical .fr 

Mitsubishi Motors Corporation reserves the right to make changes ... sued Engine Service Manual or Manual/ .... Engine coolant temperature sensor (for A/C). Q.










 








ELECTRICAL SYSTEM 7 

LOCATION OF ELECTRICAL COMPONENTS 7- 5 ... NESS ROUTING" section . .... (r--r7-1 1). NOTE : When making this test, be sure that the battery is in fully-.Missing:










 








electrical circuit requirements a complete electrical circuit is dbid 8aeck 












 








In-Flight Electrical Fires 

open a door, window, or vent to let in fresh air. Or not. Opening doors and windows is effective in some airplanes but can actually increase the hazard potential ...










 








8 Electrical equipment 

numbering system is forbidden without the prior written authority of Renault. .... electrical control unit: ...... Locking - unlocking motor integrated in the door locks.










 








Aircraft Electrical Installations - Size 

Layout Engineer, Electrical Installation. McDonnell-Douglas Aircraft. INSTALLING AN electrical system in your homebuilt is not merely ... manufacturer considers the electrical installation that im- portant, then .... tape (industrial SPIRAP). Clamp .










 








chapter 3 electrical specifications 

processor independent as the most popular 8, 16, 32-bit processors are available .... pF max. Recommended devices: 74LS64X-1 or equivalent transceivers.










 








ELECTRICAL SYSTEM AND INSTRUMEN 

Jun 19, 2006 - 030-1050. 849563. 1 Alternator. INSTALLATION COMPONENTS. 030-1050. 6. 843140. 1 Electrical distribut. 846791. 1 Box. 030-0625. 7.










 








Electrical Power Supply .fr 

supply electricity in England and Wales in 1986/7 was 99.97 million t (coal equivalent) .... Figure 27.4 Site layout of Drax power station. SCALE. Key plan. Notes:.
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