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Identification Early MerCruiser MR gear housings can be visually identified by the letter “A” stamped on the end of the propeller shaft. This mark was removed on later MR and Alpha One models. The gear housing can now be identified by the absence of a preload pin on the drive shaft (as was on “R” models). The Alpha One SS is almost identical to the MR and Alpha One gear housings except that the Alpha One SS has a crescent shaped gear housing and the drive shaft is shorter. Service procedures however, are identical.



Lubricants/Sealers/ Adhesives Description Quicksilver 2-4-C Marine Lubricant with Teflon 3M Brand Adhesive



Part Number 92-825407A2



92-86166-1



Quicksilver Needle 92-825265A1 Bearing Assembly Lubricant Quicksilver Perfect Seal 92-34227-1



Specifications



Quicksilver Special Lubricant 101



Torque Specifications



Quicksilver High Perfor- 92-816026A1 mance Gear Lube



DESCRIPTION Nuts-Water Pump Body Screw-Water Pump Body



lb. in.



lb. ft.



N⋅m



90



10



20-30



2-3



Nut-Pinion Gear



60-80



81-108



Screw-Gear Housing To Drive Shaft Housing



28



38



Nuts-Gear Housing To Drive Shaft Housing



35



47



Screw-Trim Tab



23



31



Bushing-Shift Shaft



50



68



Retainer-Bearing Carrier



210



285



Driveshaft-Bearing Retainer



100



130



Special Tools Description



Part Number



Backlash Indicator Rod



91-53456



Bearing Carrier Retainer Wrench



91-61069



Bearing Preload Tool



Shimming Specifications Location



Specification



Forward Gear Backlash



.017-.028 in. (0.43-0.71 mm)



Reverse Gear Backlash



.028-.052 in. (0.71-1.32 mm)



Pinion Gear Height



.025 in. (0.64 mm)



Belleville Washer



INDEX



91-44307 A1 12-54048



Dial Indicator



91-58222 A1



Dial Indicator Holding Tool



91-89897



Drive Shaft Nut Wrench



91-56775



Drive Shaft Tapered Bearing Driver



91-87119



Driver Cup



91-34379



Driver Cup



91-36577



Drive Shaft Bearing Retainer Tool



91-43506



Needle Bearing Driver



91-33491



Oil Seal Driver



91-31108



Oil Seal Driver



91-44110



Pinion Gear Shimming Tool



91-56048



Pinion Nut Adaptor
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92-809820



Loctite 27131



TORQUE



92-79214A1



91-61061 A3



Puller Bolt



91-85716



Puller Jaws



91-46086 A1
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Special Tools (continued) Description



Part Number



Shift Shaft Bushing Tool



91-31107



Slide Hammer Puller Torque Wrench - Lb. In. Universal Bearing Removal and Installation Tool Bearing Adaptor



91-34569 A1 91-66274 91-31229 A7 91-37263



Bearing Driver



91-52393



Bearing Driver



91-32336



Bearing Driver Rod



91-37323



Bearing Installation Tool



91-38628



Collar



91-30366



Driver Head



91-36569



Driver Head



91-37311



Driver Head



91-37312



Nut



11-24156



Pilot Washer



91-36571



Pilot Washer



91-37324



Pilot Washer



91-37350



Plate



91-29310



Puller Head



91-36379



Puller Rod



91-37229



Puller Rod Head



91-32325



Roller Bearing Removal and Installation Tool



91-37292



Washer



12-34961



Puller Rod



91-52394



Universal Puller Plate



91-37241



Guide Plate



91-816243



Bearing Cup Installation Tool



! CAUTION Avoid damage to sterndrive unit. Drive unit damage will occur if Later Style parts are intermixed with Earlier Style parts.



Shift Spool Assembly The later style shift spool assembly has a larger gap than the earlier style. This later style shift spool is sold as a whole assembly and can be used when replacing the earlier style. The end play for the spool will remain the same as the earlier models [.002-.010 in. (.051-.254 mm)]. c



74877



b a



c



75219



a - Earlier Style Shift Spool Assembly b - Later Style Shift Spool Assembly c - Measure End Play Here At Gap



91-18605 A2



Shift Shaft Tool



75104 A7



Stud Adaptor



91-13948
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Forward Gear Bearing Bore The later style forward gear bearing bore is smaller (3.2635 - 3.2650 in.) than the earlier style (3.4985 to 3.5000 in.) This slightly smaller bearing bore for the forward gear bearing adaptor is approximately 1/4 in. (6 mm) smaller. 3.4985 to 3.5000



The later style bearing cup is thinner and has a smaller diameter than the earlier style. a



b



75256



a - Earlier Style Gear Bearing Cup 3.500 in. diameter (Prior To S/N 0F680153) b - Later Style Gear Bearing Cup 3.265 in. diameter (S/N 0F680154 And Above)



The tables on the following pages list items that have been affected by the change. 75241



Earlier Style Forward Gear Bore (Prior to S/N 0F680153) 3.2635 to 3.2650



75248



Later Style Forward Gear Bore (S/N 0F680154 and Above)
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The following is a supersession list to use when ordering the MCI or Alpha One lower gear housing as a complete assembly for replacement of the original lower unit.



ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ Models



Ratio



120 140 165 470 485 225 - S 228 228 233 250 250 260 888 888 888 898 898 470 470 R MR Alpha One Alpha One



1.98:1 1.98:1 1.65:1 1.84:1 1.84:1 1.50:1 1.50:1 1.50:1 1.32:1 1.32:1 1.32:1 1.50:1 1.50:1 1.50:1 1.50:1 1.50:1 1.50:1 1.84:1 1.84:1 ALL ALL



Gear Housing Complete Supersession Listing (Original) Superseded by Serial No. Range Gear Housing Assy Complete 1623-5356A20 1623-8951A43 4893635 and up 1623-5356A20 1623-8951A43 4893635 and up 1623-5356A20 1623-8951A43 4890460 and up 1623-5356A20 1623-8951A43 4893835 and up 1623-5356A20 1623-8951A43 4893835 and up 1623-5356A3 1623-8951A43 3856268 thru 4200499 1623-5356A3 1623-8951A43 4782330 and up 1623-5356A20 1623-8951A43 4898730 and up 1623-8951A2 1623-8951A43 4200500 and up 1623-5356A3 1623-8951A43 4791300 and up 1623-8951A2 1623-8951A43 4791300 and up 1623-5356A20 1623-8951A43 4898730 and up 1623-4110A6 1623-8951A43 3784374 and below 1623-4110A13 1623-8951A43 3784375 thru 3909577 1623-5356A3 1623-8951A43 3909578 and up 1623-8951A2 1623-8951A43 4782330 and up 1623-5356A20 1623-8951A43 4898730 and up 1623-5356A3 1623-8951A43 4208730 and up 1623-8951A2 1623-8951A43 4208730 and up 1623-5356A20 1623-8951A43 6225577 and up 1623-5356A20 1623-8951A43 6225577 and up



ALL



1623-8951A23



1623-8951A43



6225577 and up



ALL



1623-8951A14



1623-8951A43



6225577 and up
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The following is a supersession list to use when ordering the Gear Housing Only for replacement of the original lower unit.



ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁ ÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁ Models



Ratio



120 140 165 470 470 470 485 225 - S 228 228 233 250 250 260 888 888 888 898 898 R MR Alpha One Alpha One



1.98:1 1.98:1 1.65:1 1.84:1 1.84:1 1.84:1 1.84:1 1.50:1 1.50:1 1.50:1 1.32:1 1.32:1 1.32:1 1.50:1 1.50:1 1.50:1 1.50:1 1.50:1 1.50:1 ALL ALL
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ALL ALL



Gear Housing Only Supersession List (Original) Superseded by Gear Housing Only 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-4110A3 1623-5356A4 1623-4110A3 1623-5356A4 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-5356A4 None Required 1623-8951A15 1623-8951A37 1623-8951A27 1623-8951A37 (Black) 1623-8951A14 1623-8951A37 (Oyster)



INDEX



Serial No. Range



4893635 and up 4893635 and up 4890460 and up 4893835 and up 4208730 and up 4208730 and up 4893835 and up 3856268 thru 4200499 4782330 and up 4898730 and up 4200500 and up 4791300 and up 4791300 and up 4898730 and up 3784374 and below 3784375 thru 3909577 3909578 and up 4782330 and up 4898730 and up 6225577 and up 6225577 and up 6225577 and up 6225577 and up



MR/ALPHA ONE/ALPHA ONE SS - 3B-5



Before ordering a replacement Gear Housing Only for any of the previously listed units, you will need to look in the housing, at the cavity in front of the trim tab screw hole, for the casting number. Order the appropriate housing number after determining the casting number. GEAR HOUSING ONLY If Casting Number:



Order Housing Number:



1623-8950C 2 1623-8266C 1623-815822C 3



1623-8951A37 1623-5356A4 1623-815822A30



NOTE: All of the numbers listed above are on the parts Micro-Fiche card. The 1623-815822A6 Gear Housing Only supersedes to 1623-815822A30. The A30 housing includes one 31-828439A2 forward gear bearing that allows you to install the 17/28 gears and the 14/28 gears into the new housing which has a 3.2635-3.2650 inch O.D. (82.89-82.93 mm) forward gear bearing bore. 3.2650 in. 82.89-82.93 mm



75256B



Bearing Cup 31-828439A2 FWD. Gear Bearing Supersedes To:



When Ordering Gear Housing:



Current Part Number:



1623-8951A27 3.4895-3.5000 in. O.D. (88.86-88.90 mm) Fwd. Gr. Brg.



1623-8951A37 3.2635-3.2650 in. O.D. (82.89-82.93 mm) Fwd. Gr. Brg.



1623-815822A6 3.4895-3.5000 in. O.D. (88.86-88.90 mm) Fwd. Gr. Brg.



1623-815822A30 3.2635-3.2650 in. O.D. (82.89-82.93 mm) Fwd. Gr. Brg.



When Ordering Gear Housing:



Along With:



Gear Set



Also Requires:



Forward Gear Bearing



1623-8951A27 3.4895-3.5000 in. O.D. (88.86-88.90 mm) Fwd. Gr. Brg.



43-828072A2 or 43-828072A3 (13/21)



31-30894A1 3.2635-3.2650 in. OD. (82.89-82.93 mm) Fwd. Gr. Brg.



1623-815822A6 3.4895-3.5000 in. O.D. (88.86-88.90 mm) Fwd. Gr. Brg.



43-828072A2 or 43-828072A3 (13/21)



31-30894A1 3.2635-3.2650 in. OD. (82.89-82.93 mm) Fwd. Gr. Brg.
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MR/Alpha One Gear Housing



36



Torque Specifications a



60-80 lb. ft. (81-108 N·m)



b c d e f g



30-lb. in. (3-5 N·m)



h i



210 lb. ft. (285 N·m)



J



100 lb. ft. (130 N·m)



60-80 lb. in. (6.8-9 N·m) 28 lb. ft. (38 N·m) 35 lb. ft. (47 N·m)



15



40 42 38



39



16



40



17



32 21



41



37



50



34



49 33



48



23 lb. ft. (31 N·m) 50 lb. ft. (68 N·m)



47 14



20



31



46 45



35



30-50 lb. in. (3.39-5.65 N·m)



30



44



29



43



Lubricants/Sealers/Adhesives A



Quicksilver 2-4-C Marine Lubricant . . . 92-825407A2



B



3M Brand Adhesive . . . . . . . . . . . . . . . . . 92-86166-1



C



Quicksilver Needle Bearing Assembly Lubricant . . . . . . . . . . . . . . . . . . . . . . . . . . 92-825265A1



D



Quicksilver Perfect Seal . . . . . . . . . . . . . 92-34227-1



E



Quicksilver Special Lubricant 101 . . . . . 92-13872A1



F



Loctite 27131 . . . . . . . . . . . . . . . . . . . . . . 92-809820



27



6



28 7



5 4



2



24



3



26 25



11



23 13



22 8



52 51



10 1 12



9 18 19 75743
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1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031323334353637383940414243444546474849505152-



Gear Housing Assembly Shift Crank Pin Gear Housing Stud Gear Housing Stud Gear Housing Seal Water Pump Stud Water Pump Stud Dowel Pin Roller Bearing Water Pickup Insert Water Pickup Insert Insert Screw Insert Nut Drive Shaft Assembly Drive Shaft Pin Compression Spring O-ring Gear Set (Pinion and Forward Gear) Nut Shim Tapered Roller Bearing Assembly Gasket O-ring Water Pump Base Assembly Oil Seal Oil Seal Dowel Pin Lower Gasket Face Plate Gasket Water Pump Body Assembly Water Pump Insert Rubber Seal Impeller Key Screw Washer Nut Nut Washer Rubber Ring Guide Sleeve Lower Shift Shaft Retaining Clip Washer O-ring Bushing Assembly Oil Seal Washer Washer Screw Washer



90-12934--2 1097



INDEX



MR/ALPHA ONE/ALPHA ONE SS - 3B-9



1



2



5 3 7 4



6 8 9 10 12 15



14



11



13



17 18



16



24



19 22



21



20



23 25 26 27 28 29 31 33



30



32 75744
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1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930313233-



Trim Tab Screw Gear Housing Assembly Trim Tab Assembly Screw Nut Shift Spool Assembly Shift Crank Shim TaperedRoller Bearing Tapered Roller Bearing Forward Gear Roller Bearing Forward Gear Cross Pin Retainer Spring Clutch Cross Pin Propeller Shaft Shim Reverse Gear Thrust Ring Ball bearing O-ring Roller Bearing Bearing Carrier Key Oil Seal Oil Seal Tab Washer Gear Housing Cover Thrust Hub Lockwasher Spline Washer Tab Washer Propeller Nut
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Pre-Disassembly Inspection 1. Check propeller shaft for side to side movement, as follows: a. Position dial indicator on propeller shaft. b. Push propeller shaft to one side and zero the dial indicator.



Separate Drive Shaft Housing From Gear Housing 1. Tilt drive unit at a 45 degree angle, remove fill/drain screw; then remove oil vent screw. Allow drive unit to drain completely.



c. Move propeller shaft to opposite side while observing dial indicator. Without rotating propeller shaft, reposition dial indicator and check up and down deflection. A shaft deflection of more than .003 in. (0.08 mm) indicates one of the following: • Worn propeller shaft bearings • Improper propeller shaft preload 2. Check for a bent propeller shaft, as follows: a. Rotate propeller shaft while observing dial indicator. If deflection is more than .005 in. (0.127 mm), a bent propeller shaft is indicated.



23263



22086



23266



a - Fill/Drain Screw b - Sealing Washer
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2. Remove propeller.



4. Remove gear housing as follows: a. Remove allen screw and locknuts from bottom side of gear housing.



22074



a b c d e f



-



Propeller Nut Tab Washer Spline Washer Continuity Washer Propeller Thrust Hub



23263



a - Allen Screw (In Trim Tab Cavity) b - Locknuts



3. Mark trim tab position with a piece of tape; then remove trim tab.



b. Remove locknut from front side of drive shaft housing. c. Loosen locknuts (one on each side of gear housing). DO NOT attempt to remove one nut before opposite side is loosened sufficiently or drive shaft housing could be damaged. d. Pull gear housing away from drive shaft housing as far as nuts will allow. Remove loosened nuts.



23253



a - Trim Tab b - Plastic Plug (From Access Hole) c - 3/8 in. Allen Wrench



23261



c - Locknut (Top Front) d - Locknuts (One Each Side)



90-12934--2 1097



INDEX



MR/ALPHA ONE/ALPHA ONE SS - 3B-13



Gear Housing Disassembly



3. Remove water pump impeller.



NOTE: If O-ring remains lodged between upper drive shaft seals (in drive shaft housing), be sure to remove O-ring or reassembly will be impaired.



NOTE: It may be necessary to use a punch and hammer to drive impeller upward on drive shaft. In extreme cases, it may be necessary to split hub of impeller with hammer and chisel.



1. Remove components shown.



23356



a - Water Pump Impeller b - Drive Key c - Water Pump Face Plate And Gaskets (One On Each Side Of Face Plate)



4. Remove water pump base from gear housing. 23266



a b c d



-



O-ring Water Tube Rubber Centrifugal Slinger Self-Tapping Screw



2. Carefully lift water pump body from gear housing.



23356



a - Water Pump Base b - Pry Bars



23349



a - Water Pump Body b - Pry Bars
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5. Straighten tabs on bearing carrier tab washer.



! CAUTION DO NOT drill into gear housing retainer threads if using following procedure for removing retainer. b. If retainer is corroded in place, drill 4 holes in retainer and fracture retainer with a chisel. Pry out remaining segments.



50312



a - Tab On Tab Washer



6. Remove bearing carrier retainer following Step a or b as follows: a. Remove bearing carrier retainer using bearing carrier retainer wrench (P/N 91-61069).



23356



a - Drilled Holes



23347



a - Bearing Carrier Retainer Wrench
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7. Remove bearing carrier following step “a or b” as follows:



! CAUTION On Earlier Style Units - DO NOT pull on the bearing carrier outer ring, as damage to the carrier will result. a. On Earlier Style Units - Pull the bearing carrier from the gear housing by pulling on the inner bosses located on the center area by the oil seals.



! CAUTION On Later Style Units - DO NOT pull on the bearing carrier inner ring, as damage to the carrier will result. b. On Later Style Units - Pull the bearing carrier from the gear housing by pulling on the outer ring of the bearing carrier.



NOTE: If the bearing carrier is seized in the gear housing, it may be necessary to use heat to loosen the carrier.



NOTE: If the bearing carrier is seized in the gear housing, it may be necessary to use heat to loosen the carrier.



70492



Later Style Units 70934



a - Puller Jaws (P/N 91-46086A1) b - Puller Bolt (P/N 91-85716)



Earlier Style Units a - Puller Jaws (P/N 91-46086A1) b - Puller Bolt (P/N 91-85716)
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8. Loosen drive shaft bearing retainer 2 or 3 turns. DO NOT remove at this time.



e. If Drive Shaft is Broken: Place pinion nut adaptor over propeller shaft and onto pinion nut. Shift gear housing into forward gear. Turn propeller shaft counterclockwise to turn gears, thus removing pinion nut.



NOTE: Propeller Shaft Tool 91-61077 is included with pinion nut adaptor 91-61067A2.



23347



a - Bearing Retainer b - Bearing Retainer Wrench (91-43506)



9. Remove drive shaft pinion nut as follows: a. Place drive shaft nut wrench over drive shaft splines. b. Pull up on the drive shaft;then, place the pinion nut adaptor over the propeller shaft with the “MR” slot facing the pinion gear, then slide the pinion nut adaptor onto the pinion gear nut.



50313



a - Pinion Nut Adaptor (91-61067A2) b - Propeller Shaft Tool (91-61077) c - Turn Clockwise (For Forward Gear)



c. Install the bearing carrier into the gear housing backwards to support the prop shaft and to keep the pinion nut adapter aligned. d. Turn drive shaft counterclockwise to remove pinion nut.



50313



a - Drive Shaft Nut Wrench (91-56775) b - Pinion Nut Adaptor (91-61067A2) 90-12934--2 1097
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10. Remove drive shaft and all components as shown.



11. Remove pinion gear and anti-galling washer.



a. Completely unscrew the driveshaft bearing retainer. b. Completely unscrew the pinion nut by rotating the drive shaft (or the propeller shaft) in a counter-clockwise direction. c. Remove tools.



73868



a - Pinion Gear b - Anti-Galling Washer (Hidden)



12. Remove propeller shaft and forward gear assembly. Move propeller shaft to left to disengage from shift spool.



73069



a b c d



-



Drive Shaft Bearing Cup Bearing Retainer Pinion Nut



IMPORTANT: Pinion bearing rollers are free to fall out of outer bearing race once drive shaft is removed. Be careful not to loose rollers (18).



23348



a - Propeller Shaft b - Shift Spool c - Shift Crank
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13. Remove shift shaft metal washer and rubber washer.



Component Servicing WATER PUMP INSPECTION 1. Check water pump impeller for wear on end of impeller blades and on top and bottom edge of blades. 2. Check for proper bonding between hub and impeller. 3. Replace impeller if blades have taken a set (hard and deformed).



23354



a - Metal Washer And Rubber Washer (Under Metal Washer)



14. Loosen shift shaft bushing.



50312



a - Water Pump Impeller b - Hub (Changed From Aluminum To Fiber Hub)



4. Inspect water pump face plate and insert for roughness and grooves. 23354



5. Replace parts if defects are found.



a - Shift Shaft Bushing Tool (91-31107)



15. Lift shift shaft assembly and shift shaft bushing from gear housing. Remove shift crank from gear housing.



23351



a - Water Pump Face Plate b - Insert



23355



a - Shift Shaft Assembly b - Shift Shaft Bushing 90-12934--2 1097
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WATER PUMP DISASSEMBLY 1. Remove water pump base O-ring and gasket.



3. If water pump insert required replacement, follow Method “A” or “B” following.



NOTE: Try Method “A” first. If insert cannot be removed following Method “A”, use Method “B”. METHOD “A” Hold firmly onto water pump body, remove insert by squarely and firmly tapping body on a hard surface.



23348



a - O-ring b - Gasket



2. Remove water pump base oil seals.



23355



a - Water Pump Body b - Insert c - Hard Surface (Wood Block)



METHOD “B”



Drill two 3/16 in. (5 mm) holes through water pump body - DO NOT drill through insert. Drive insert out of body, using punch and hammer.



a 23347



a - Water Pump Base b - Screw Driver c - Oil Seals (2)-Drive Out One At A Time



23351



a - 3/16 in. (5 mm) Holes
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WATER PUMP REASSEMBLY 1. Press smaller diameter oil seal into water pump base from bottom, with lip of seal facing top of water pump base using oil seal driver.



3. Install water pump base gasket and O-ring. Lubricate O-ring and lips of both seals with 2-4-C Marine Lubricant with Teflon.



23343



a - Gasket b - O-ring



23139



4. Install water pump insert into water pump as follows: a. Lubricate water pump insert outside diameter with Special Lubricant 101, 2-4-C Marine Lubricant, or Perfect Seal.



a - Oil Seal b - Oil Seal Driver (91-44110) c - Water Pump Base



2. Press larger diameter oil seal into water pump base from bottom, with lip of seal facing bottom of water pump base using oil seal driver.



b. Install insert into water pump body. Make sure that tab on insert enters locating recess in pump body. c. Remove all excess lubricant or sealer. DO NOT allow any excess sealer to remain inside insert or impeller could be damaged.



23139 23351



a - Oil Seal b - Oil Seal Driver (91-44110) c - Water Pump Base



a - Water Pump Body b - Insert c - Tab



! CAUTION Water pump base gasket MUST BE installed correctly. A gasket incorrectly installed will block water pump base water passage. A blocked water passage will result in subsequent engine overheating damage.
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5. Install water tube seal. Lubricate inside diameter with 2-4-C Marine Lubricant with Teflon.



DRIVE SHAFT DISASSEMBLY 1. Press tapered roller bearing from drive shaft using universal puller plate to support bearing (inner race).



23351



a - Water Tube Seal



DRIVE SHAFT AND PINION BEARING INSPECTION AND CLEANING 1. The condition of the drive shaft bearing cup is an indication of the condition of the tapered roller bearing on drive shaft. Replace bearing and bear- ing cup if cup is pitted, grooved, scored, worn uneven, discolored from overheating, or has embedded particles. 2. The condition of the bearing surface on drive shaft at needle bearing location gives an indication of the condition of needle bearings. Replace needles and race as a set if pitted, grooved, scored, worn uneven, discolored from overheating, or has embedded particles.



23349



a - Universal Puller Plate (91-37241) b - Tapered Roller Bearing c - Drive Shaft



PINION BEARING REMOVAL IMPORTANT: All needle bearings (18) MUST BE in place inside bearing race while driving pinion bearing from gear housing. 1. Remove pinion bearing using tools as shown.



3. Inspect splines for worn or twisted condition. Replacement of drive shaft is necessary if either condition exists. 4. Inspect pinion gear for pitting, chipped or broken teeth, fractures and excessive or uneven wear. 5. Clean all parts that are to be reused with solvent. Dry parts completely using compressed air, being careful not to spin bearings.



73875



a b c d
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Pinion Bearing Bearing Driver (91-36569) Pilot Washer (91-36571) Driver Rod (91-37323)
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PINION BEARING INSTALLATION 1. If needle bearings have fallen over in casing, install needles using Needle Bearing Assembly Lubricant (92-825265A1) to help hold needles in place. If new bearing is being installed, leave cardboard shipping sleeve in place until installed and ready to install drive shaft.



x x x



DRIVE SHAFT REASSEMBLY 1. Press tapered roller bearing onto drive shaft using universal puller plate and a suitable mandrel (old tapered roller bearing inner race). Ensure large O.D. faces pinion end of shaft.



x x



x



23351



a - Shipping Sleeve



2. Position bearing assembly over bearing installation tool, with lettered and numbered side up. 3. By way of propeller shaft cavity, place bearing into drive shaft bore. 4. Install bearing using tools as shown. Pull bearing up until it bottoms on shoulder inside bore.



50314



a - Universal Puller Plate (91-37241) b - Tapered Roller Bearing c - Suitable Mandrel



BEARING CARRIER, REVERSE GEAR AND RETAINER INSPECTION 1. The condition of the propeller shaft bearing surface in the area of propeller shaft needle bearing is an indication of the condition of propeller shaft needle bearing. Replace bearing if surface is pitted, grooved, worn uneven, discolored from overheating or has embedded metal particles.



23350



a b c d e f g



-



Drive Shaft Pinion Bearing Bearing Installation Tool (91-38628) Puller Rod (91-31229) Washer (12-34961) Nut (11-24156) Pilot Washer (91-36571) Plate (P/N 91-29310)
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a - Propeller Shaft Bearing Contact Area



MR/ALPHA ONE/ALPHA ONE SS - 3B-23



2. Check bearing carrier for signs of corrosion, especially in area where bearing carrier mates with gear housing. If corrosion is evident, replace carrier.



5. Check reverse gear bearing for excess movement or roughness when rotating. 6. Inspect bearing carrier retainer for cracks and/or broken corroded threads.



50314 23356



a - Bearing Carrier b - Mating Surfaces a - Bearing Carrier Retainer



3. Inspect reverse gear for pitting, chipped or broken teeth, hairline fractures, excessive wear or uneven wear. 4. Inspect clutch jaws for damage. Jaws must not be chipped or rounded off.



BEARING CARRIER AND REVERSE GEAR DISASSEMBLY 1. Remove O-ring from bearing carrier.



23354



23355



a - Bearing Carrier b - O-ring



! CAUTION



a - Reverse Gear Teeth b - Clutch Jaws



Clamp on reinforcing rib of bearing carrier ONLY, or damage to carrier may result. 2. Place bearing carrier in vise, clamping on reinforcing rib.
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3. Remove reverse gear, thrust ring and bearing as an assembly, using slide hammer puller.



5. Press on plate until it bottoms.



23352 23351



a b c d e f



-



Bearing Carrier Reinforcing Rib Bearing Carrier Slide Hammer Puller (P/N 91-34569A1) Reverse Gear Thrust Ring Bearing (Not Seen)-Located In Carrier



a - Universal Puller Plate (91-37241) b - Thrust Washer c - Bearing



6. Press bearing from reverse gear using universal puller plate to support bearing and pushing on gear with a suitable mandrel.



IMPORTANT: Bearing MUST BE replaced if removed from gear. 4. Place universal puller plate between thrust washer and bearing as shown.



23351



a b c d
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Universal Puller Plate (91-37241) Bearing Gear Suitable Mandrel
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7. Perform step “a or b” as necessary.



BEARING CARRIER AND REVERSE GEAR REASSEMBLY 1. Press needle bearing into bearing carrier until tool bottoms on bearing carrier. Ensure numbered side of needle bearing faces seal end of carrier.



a. If Replacing Propeller Shaft Needle Bearing and Seals: Remove needle bearing and seals with tools as shown.



50315



23140



a b c d



-



Needle Bearing Oil Seals Puller Head (91-36569) Bearing Driver Rod (91-37323)



b. If Replacing Seals Only: Remove oil seals. Be careful not to damage bore.



a - Needle Bearing b - Bearing Carrier c - Bearing Driver (91-15755)



2. Apply Loctite 27131 or Type “A” to outside diameter of first propeller shaft oil seal. Install seal with lip facing needle bearing. Press oil seal with tool until tool bottoms on bearing carrier.



50315 23140



a - Oil Seals b - Pry Bar 3B-26 – MR/ALPHA ONE/ALPHA ONE SS
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a - Oil Seal b - Oil Seal Driver (91-31108) c - Bearing Carrier
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3. Apply Loctite 27131 or Type “A” to outside diameter of second propeller shaft oil seal. Install seal with lip facing away from needle bearing. Press oil seal with tool until tool bottoms on bearing carrier.



5. Press bearing carrier onto reverse gear and bearing until bearing bottoms in bearing carrier, using pilot washer to press against carrier.



50315



23349



a - Oil Seal b - Oil Seal Driver (91-31108) c - Bearing Carrier



a - Bearing Carrier b - Reverse Gear And Bearing Assembly c - Pilot Washer (P/N 91-36571)



4. Install thrust washer and ball bearing on reverse gear. Press ball bearing using pilot washer until bearing bottoms on gear.



6. Install O-ring on bearing carrier.



23354



a - O-ring b - Bearing Carrier



23346



a b c d



-



Ball Bearing Thrust Washer Reverse Gear Pilot Washer (91-36571)
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PROPELLER SHAFT, FORWARD GEAR AND SHIFT SPOOL DISASSEMBLY 1. Remove components as shown.



NOTE: The condition of the forward gear tapered roller bearing cup is an indication of the condition of the tapered roller bearing. Replace bearing and cup if cup is pitted, grooved, scored, worn uneven, discolored from overheating, or has embedded particles. 3. Remove tapered roller bearing from forward gear as follows: a. Cut off roller bearing cage; remove rollers.



NOTE: It may be necessary to grind a groove at top lip of bearing race to securely hold universal puller plate in position. b. Press gear from bearing race, using a suitable mandrel.



a b c d e



-



Spring Pin Shift Spool Assembly Forward Gear Assembly Sliding Clutch



23350



2. Remove forward gear bearing cup and shims. Measure thickness then discard shims. 23141



a - Universal Puller Plate (91-37241) b - Inner Bearing Race c - Forward Gear



NOTE: Forward gear needle bearing case is made of a very high tensile steel. Removal of bearing by conventional methods (e.g.-chisel and hammer or mandrel and press) may be very difficult. A notch in the casing may be made with the use of a high speed grinder. 4. Remove forward gear needle bearing.



74008



a b c d e f g h



-



Puller Shaft (91-31229) Nut (11-24156) Guide Plate (91-816243) Washer (91-34961) Puller Head (From Slide Hammer Puller 91-34569a1) Jaws (From Slide Hammer Puller 91-34569a1) Bearing Adaptor Shims
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a - Forward Gear Needle Bearing
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SHIFT SPOOL ASSEMBLY INSPECTION



NOTE: The later style shift spool assembly has a larger gap than the earlier style. This later style shift spool is sold as a whole assembly and can be used when replacing the earlier style (Prior to S/N OK041000). The end play for the spool will remain the same as the earlier models (.002-.010 in. .051-.254 mm).



3. Inspect the shift spool for wear in the area where the shift crank comes into contact. a



c 23356



a - Contact Area



4. Ensure that the spool spins freely. It may be helpful to lightly tap the castle nut end of the shift shaft against a firm surface to align the internal parts.



74877



b



5. Remove the cotter pin and hand tighten end cap until it stops. At this point the shift spool will not turn freely on the shift shaft. Ensure that the spool has .002-.010 in. (.051-.254 mm) end play.



a



b



c



75219



a



a - Earlier Style Shift Spool Assembly b - Later Style Shift Spool Assembly c - Measure End Play Here At Gap



1. Clean the assembly with a suitable solvent and dry the parts thoroughly using compressed air. 2. Inspect the shift spool assembly for damage. Small nicks and burrs may be smoothed. If any parts are damaged or worn beyond repair it will be necessary to replace the complete shift spool assembly. Individual parts are not available for the assembly.



c 74877



a - Shift Shaft b - Spool c - Gap Has Increased-End Play Measurement: .002-.010 in. (0.05-0.2 5mm) Is Same As Earlier Models
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PROPELLER SHAFT, FORWARD GEAR AND BEARING AND SHIFT SPOOL ASSEMBLY INSPECTION AND CLEANING



4. Check propeller shaft for bent condition. Use either method following:



1. Inspect forward gear for pitting, chipped or broken teeth, fracturing and excessive or uneven wear.



LATHE AND DIAL INDICATOR



2. Check forward gear clutch jaws for damage. Jaws must not be chipped or rounded off.



a. Position propeller shaft centers in lathe. b. Mount dial indicator just forward of propeller shaft splines. c. Rotate shaft and observe dial indicator movement. Movement of more than .005 in. (0.013 mm) is reason for replacement.



23355



a - Propeller Shaft Centers b - Mount Dial Indicator Here 23351



V-BLOCKS AND DIAL INDICATOR



a - Forward Gear Teeth b - Clutch Jaws



3. Check sliding clutch engaging jaws for damage. Jaws must not be chipped or rounded off.



NOTE: Be sure to adjust V-blocks to compensate for propeller shaft bearing surface diameters. a. Position propeller shaft bearing surfaces on V-blocks. b. Mount dial indicator just forward of propeller shaft splines. c. Rotate shaft and observe dial indicator movement. Movement of more than .005 in. (0.013 mm) is reason for replacement. 5. Inspect propeller shaft for broken or twisted splines. 6. Inspect surface of propeller shaft where bearing carrier oil seal lips contact shaft. If oil seals have made grooves, propeller shaft must be replaced.



23350



a - Sliding Clutch Engaging Jaws



23355



a - Propeller Shaft Splines b - Oil Seal Contact Area



7. Clean all component parts (except new bearings) with cleaning solvent. Dry components thoroughly with compressed air, being careful not to spin bearings.
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PROPELLER SHAFT, FORWARD GEAR AND SHIFT SPOOL REASSEMBLY



3. Assemble propeller shaft, forward gear and shift assembly as follows:



1. Using a suitable mandrel, press tapered roller bearing onto forward gear by pressing on inner bearing race until bearing bottoms on gear.



a. Install sliding clutch on propeller shaft, being sure to align cross pin holes in clutch with slot in propeller shaft. Make sure sliding clutch is placed on propeller shaft with grooved end of clutch facing propeller end of shaft. b. Install forward gear and bearing assembly. c. Install spool and actuating shaft assembly. d. Install cross pin through sliding clutch, propeller shaft and actuating shaft. e. Being careful not to distort cross pin retainer spring, install spring to cover cross pin hole.



23353



a - Forward Gear b - Tapered Roller Bearing c - Suitable Mandrel



2. Using needle bearing driver, press needle bearing, with lettered side facing away from gear teeth, into forward gear until bearing bottoms inside gear.



23350



a b c d e f g



-



Sliding Clutch Grooves In Clutch Forward Gear Assembly Cross Pin Propeller Shaft Spool And Actuating Shaft Assembly Cross Pin Retainer Spring



a - Forward Gear b - Needle Bearing (Not Seen) c - Needle Bearing Driver (91-33491)
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SHIFT SHAFT DISASSEMBLY



3. Inspect shift crank for wear in area that contacts shift spool.



1. Remove shift shaft components as shown.



23354



a b c d e



-



Shift Shaft Bushing O-ring Washer Clip Shift Shaft



23350



a - Contact Area b - Shift Crank



SHIFT SHAFT INSPECTION AND CLEANING



SHIFT SHAFT REASSEMBLY



NOTE: If oil seal in shift shaft bushing is found to be defective, oil seal and shift shaft bushing must be replaced as an assembly.



1. Inspect shift shaft bushing for corrosion.



1. Reassemble shift shaft components in order shown.



23349



a - Shift Shaft Bushing



2. Inspect shift shaft splines and seal surface for corrosion. Ensure splines are not twisted.



23354



23355



a b c d e



-



Shift Shaft Clip Washer O-ring Shift Shaft Bushing (Seal Inside)



a - Seal Surface b - Splines
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GEAR HOUSING CLEANING AND INSPECTION 1. Check gear housing carefully for impact damage.



2. Install shift shaft assembly into gear housing as shown. Ensure that lower splined end of shift shaft is engaged with shift crank.



2. Inspect bearing carrier retainer threads, in gear housing for corrosion or stripped threads. Clean with hard bristle brush. 3. Inspect bearing contact areas for evidence of bearing cup spinning. Check that bearing cups are not loose in bearing bores. 4. Inspect for blockage in water inlet holes. Clean if necessary. 5. Make sure that locating pins are in place in gear housing and that corresponding holes in drive shaft housing are not elongated. Drive shaft may break if housings are not aligned properly.



Gear Housing Reassembly And Shimming



23355



a - Shift Shaft Assembly



SHIFT SHAFT INSTALLATION 1. Place shift crank on locating pin in forward section of gear housing. Ensure shift crank faces toward left (port) side of gear housing.



3. Thread shift shaft bushing into gear housing. Torque to 50 lb. ft. (68 N·m) using shift shaft bushing tool.



73883 73870



a - Shift Shaft Bushing Tool (91-31107)



a - Shift Crank b - Locating Pin
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4. Install rubber washer and then stainless steel washer onto shift shaft.



NOTE: If shims were not retained or if pinion gear, drive shaft, drive shaft tapered roller bearing or gear housing were replaced, start off by installing a .015 in. (0.38 mm) shim. 2. Place shim(s) in drive shaft, housing bore.



23354 23351



a - Stainless Steel Washer (Rubber Washer Beneath) a - Shim(s)



DRIVE SHAFT AND PINION GEAR INSTALLATION (WITHOUT PROPELLER SHAFT IN PLACE)



NOTE: For ease of installation, glue washer to pinion gear, using 3M Adhesive (92-86166-1) or equivalent.



IMPORTANT: If unit does not require reshimming (no parts were replaced), proceed to Propeller Shaft and Forward Gear Installation. If pinion height must be checked, proceed as follows.



3. Install drive shaft and pinion gear as follows:



1. If pinion bearing was not replaced, but needle bearings have fallen out during disassembly, install 18 needles in needle bearing outer race. Use needle bearing assembly lubricant to help hold needles in place.



a. Place pinion gear and washer in gear housing. b. Insert drive shaft into gear housing bore. Rotate drive shaft to engage drive shaft splines with pinion gear splines. c. Hand thread nut onto drive shaft. DO NOT tighten further at this time. if the pinion gear nut has a machined shoulder on one side, install the shouldered side against the pinion gear. If both sides of the nut are shouldered, then either side of the nut may rest against the pinion gear.



23142



a - Rollers (18) b - Roller Bearing Outer Race 23353



a - Pinion Gear, Nut And Washer b - Pinion Nut c - Shoulder 3B-34 – MR/ALPHA ONE/ALPHA ONE SS
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4. Install bearing cup and retainer.



6. Partially install bearing carrier retainer nut (to protect threads) and torque pinion nut to 60-80 lb. ft. (81-108 N·m).



23352



a - Bearing Cup b - Retainer 73884



5. Torque retainer using Drive Shaft Bearing Retainer Tool (91-43506) to 100 lb. ft. (130 N·m).



a b c d e



-



Drive Shaft Nut Wrench (91-56775) Torque Wrench Socket Breaker Bar Bearing Carrier Retainer



CHECKING PINION GEAR HEIGHT 1. Install the components from the Bearing Preload Tool Kit (91-14311A1), over the drive shaft in the order shown.



23348



a - Drive Shaft Bearing Retainer Tool (91-43506) b - Retainer



73885



Current Style Preload Tool Installation a b c d e f
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-



Top Nut With Threaded Pipe Nut Spring Thrust Washer Thrust Bearing Thrust Washer



MR/ALPHA ONE/ALPHA ONE SS - 3B-35



2. Pull up on the drive shaft and tighten the two (2) allen screws in the top nut of the bearing preload tool.



1. Install the components from Bearing Preload Tool (91-44307A1) over drive shaft in order shown.



75733



a - Allen Screws



3. Screw the bottom nut of the bearing preload tool down until it is one inch further down the threaded rod than it was previously. 23144



Early Style Preload Tool Installation a b c d e f



-



Spring Plate Washer Bearing Washer Spacers (3)



2. Install and tighten nuts until they just bottom on spacers.



71591



a - Bottom Nut



4. Rotate the drive shaft at least three full turns in a clockwise direction.



23144



a - Nuts 3B-36 – MR/ALPHA ONE/ALPHA ONE SS
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3. Place collar from Bearing Preload Tool (P/N 9144307A1) over drive shaft with set screw down. Align set screw with flat on drive shaft.



5. Back off nuts 3-4 turns and then rotate drive shaft clockwise 2 or more turns to seat bearings.



23146 23145



a - Collar b - Set Screw c - Flat On Drive Shaft



a - Nuts b - Drive Shaft



6. Measure pinion height as follows:



4. Pull up on drive shaft, push down on collar and tighten set screw.



a. Place pinion gear shimming tool in gear housing.



NOTE: Take the following measurements at 3 locations, rotating drive shaft and pinion gear 120 degrees at a time. b. Insert a .025 in. (0.64 mm) feeler gauge between one tooth of pinion gear and high point of shimming tool. Take 2 or more readings, rotating drive shaft and pinion gear 120 degrees at a time. Clearance should be exactly .025 in. (0.64 mm). c. If clearance is not correct, add or subtract shims from beneath drive shaft tapered roller bearing cup to obtain proper pinion gear height.



23145



a - Drive Shaft b - Collar c - Set Screw



26410



a - Pinion Gear Shimming Tool (91-56048) b - .025 in. (0.64 mm) Feeler Gauge
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FORWARD GEAR BEARING CUP INSTALLATION



! CAUTION Before loosening collar set screw, tighten bearing preload tool nuts until they bottom on spacers. 7. Remove bearing preload tool as follows: a. Tighten 3 nuts until they bottom on spacers. b. Loosen collar set screw and remove collar. c. Remove remaining bearing preload tool components. d. Remove drive shaft bearing retainer nut.



IMPORTANT: Before proceeding, refer to Special Information about replacement gear housings at the front of this section.



NOTE: The later style forward gear bearing bore is smaller (3.2635 to 3.2650 in.) than the earlier style (3.4985 to 3.5000 in.) This slightly smaller bearing bore for the forward gear bearing adaptor is approximately 1/4 in. (6.3 mm) smaller. 3.4985 to 3.5000



75241



Earlier Style Forward Gear Bore 23145



a b c d



-



Nuts (3) Spacers Collar Set Screw



3.2635 to 3.2650



8. Install bearing carrier retainer nut (to protect threads), remove pinion nut, lift up on drive shaft and remove drive shaft and pinion gear. 75248



Later Style Forward Gear Bore



23353



a - Drive Shaft b - Pinion Gear 3B-38 – MR/ALPHA ONE/ALPHA ONE SS
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The later style bearing cup is thinner and has a smaller diameter than the earlier style. a



b



PROPELLER SHAFT, FORWARD GEAR AND SHIFT SPOOL INSTALLATION 1. To allow engagement of shift actuating spool with shift crank, install propeller shaft assembly by tilting propeller end of shaft to the left (port) side of gear housing.



75256



a - Earlier Style Gear Bearing Cup 3.500 in. Diameter b - Later Style Gear Bearing Cup 3.265 in. Diameter



NOTE: If installing new shims, start with a .020 in. (0.050 mm) shim pack. 1. Place shims in gear housing. 2. Lubricate threads of hex head screw with Quicksilver Special Lubricant 101. 3. Install the bearing cup with the Bearing Adaptor Installation Tool (91-18605A1).



23343



a - Shift Actuating Spool b - Shift Crank c - Propeller Shaft Assembly



2. Reposition propeller shaft so that it is straight in bore. 3. Operate shift shaft to assure proper installation. Sliding clutch should move back and forth on propeller shaft as shift shaft is turned.



74009



a b c d e



-



Hex-Head Screw Bearing Adaptor Installation Tool (91-18605A1) Cup Driver (Earlier 91-36577 ) Bearing Cup Shims



23356



a - Shift Shaft Tool b - Sliding Clutch 90-12934--2 1097
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DRIVE SHAFT AND PINION GEAR INSTALLATION (WITH PROPELLER SHAFT IN PLACE)



f.



Install bearing carrier into gear housing backwards to hold propeller shaft and pinion nut adaptor straight when tightening nut.



NOTE: On final installation, after all shimming has been checked, apply Loctite 27131 or Type “A” to threads of pinion nut. 1. Install drive shaft as follows: a. Install original shims or shim thickness determined from checking pinion gear height, into drive shaft bore.



50317



a - Pinion Nut Adaptor (91-61067A3) b - Drive Shaft c - Bearing Carrier



23351



g. Install drive shaft tapered roller bearing cup and retainer.



a - Shims



b. Apply Loctite 27131 (92-809820) to pinion nut threads. c. Place pinion nut (with washer glued in place) on pinion nut adaptor. Install pinion nut with the machined shoulder against the pinion gear. If both sides of the nut have a machined shoulder, then either shoulder may be placed against the pinion gear. d. Install drive shaft and pinion gear. Rotate drive shaft to allow drive shaft splines and pinion gear splines to engage. DO NOT push pinion gear completely onto drive shaft until pinion nut adaptor (with nut and washer is in place in the following step).



23352



a - Bearing Cup b - Retainer



e. Insert pinion nut adaptor (with nut and washer) into gear housing, you might need to raise drive shaft to clear rod. Start pinion nut threads on drive shaft by rotating drive shaft.
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h. Torque retainer to 100 lb. ft. (130 N·m).



BEARING CARRIER AND REVERSE GEAR INSTALLATION NOTE: Perform STEP 1, when reassembling unit for the last time (after checking shimming). 1. Lubricate the following as specified: a. Lubricate outer diameter of bearing carrier (including O-ring) with Special Lubricant 101, 2-4-C Marine Lubricant, or Perfect Seal. b. Fill space between carrier oil seals with 2-4-C Marine Lubricant. c. Lubricate bearing carrier retainer with Special Lubricant 101, 2-4-C Marine Lubricant, or Perfect Seal. 2. Place bearing carrier assembly into gear housing. It may be necessary to turn drive shaft to align teeth of pinion and reverse gears.



23343



a - Drive Shaft Bearing Retainer Tool (91-43506)



i.



Torque pinion nut by turning drive shaft using pinion nut wrench and torque wrench with appropriate socket, to 60-80 lb. ft.(81-108 N·m).



23346



a - Bearing Carrier Assembly



50313



a - Pinion Nut Adaptor (91-61067A3) b - Drive Shaft Nut Wrench (91-56775)



j.



Remove bearing carrier, pinion nut adaptor and drive shaft nut wrench.
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3. Align bearing carrier key slot and key slot in gear housing and install key.



5. Install bearing carrier retainer. Torque to 210 lb. ft. (285 N·m). Make sure the tab washer tabs line up with the bearing carrier retainer.



50312



a - Key 23355



4. Install tab washer. Ensure “V” shaped tab aligns with “V” notch in bearing carrier.



a - Bearing Carrier Retainer Wrench (91-61069)



IMPORTANT: Do not secure bearing carrier retainer by bending tab on tab washer until forward and reverse gear backlash have been checked and corrected as explained following. 6. If backlash is correct, bend three tabs in toward bearing carrier and one tab out into a notch in bearing carrier retainer.



50314



a - Tab Washer b - “V” Tab



23137



a - Bearing Carrier b - Tab Washer 3B-42 – MR/ALPHA ONE/ALPHA ONE SS
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CHECKING FORWARD GEAR BACKLASH Current Style Preload Tool Installation 1. Install the components from the Bearing Preload Tool Kit (91-14311A1), over the drive shaft in the order show



2. Pull up on the drive shaft and tighten the two (2) allen screws in the top nut of the bearing preload tool.



75733



a - Allen Screws 73885



a b c d e f



-



3. Screw the bottom nut of the bearing preload tool down until it is one inch further down the threaded rod than it was previously.



Top Nut With Threaded Pipe Nut Spring Thrust Washer Thrust Bearing Thrust Washer



71591



a - Bottom Nut [Screwed Down Approximately 1 In. (25.4mm) Further Than It Was Previously]



4. Rotate the drive shaft at least three full turns in a clockwise direction.
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Early Style Preload Tool Installation 1. Install the following components from Bearing Preload Tool (91-44307A1) over driveshaft in order shown.



3. Place collar (from Bearing Preload Tool 9144307A1) over drive shaft with set screw down. Align set screw with flat on drive shaft.



23145



a - Collar b - Set Screw c - Flat On Drive Shaft



4. Pull up on drive shaft, push down on collar and tighten set screw. 23144



a b c d e f



-



Spring Plate Washer Bearing Washer Spacers (3)



2. Install and tighten nuts until they just bottom on spacers.



23145



a - Drive Shaft b - Collar c - Set Screw



23144
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5. Back off nuts 3-4 turns and turn drive shaft clockwise 2 or more turns to seat bearings.



7. Apply forward pressure to propeller shaft as follows: a. Attach Puller Jaws and Puller Bolt onto bearing carrier bosses and propeller shaft. b. Torque bolt to 45 lb. in. (5 N·m).



23146



a - Nuts (3) b - Drive Shaft



23352



a - Puller Jaws (91-46086A1) b - Puller Bolt (91-58716)



6. Install dial indicator as follows: a. Thread stud adaptor all the way onto stud. Make sure adaptor is snug. b. Install Backlash Indicator Rod, Dial Indicator Holding Tool and Dial Indicator as shown. c. Position Dial Indicator Pointer to line marked “l” on Backlash indicator Rod.



8. Take backlash readings at 4 locations, rotating drive shaft 90 degrees at a time, as follows: a. Lightly turn drive shaft back and forth, so as to feel backlash between gears (no movement should be noticed at propeller shaft). b. Observe Dial Indicator. Reading must fall between .017-.028 in. (0.43-0.71 mm).



23146



a b c d



-



Stud Adaptor (91-13948) Backlash Indicator Rod (91-53459) Dial Indicator Holding Tool (91-89897) Dial Indicator (91-58222A1)
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c. To ensure reliability of results, take 3 more backlash readings, turning drive shaft 90 degrees at a time. Be sure to loosen backlash indicator rod and realign Dial Indicator Pointer with mark “I” on rod.



9. Perform step a, b or c following: a. If Backlash is Less than Required, remove appropriate shim thickness from forward gear bearing cup. b. If Backlash is More than Required, add appropriate shim thickness to forward gear bearing cup. c. If Backlash is Within Specification, proceed to “CHECKING REVERSE GEAR BACKLASH” following.



NOTE: By adding or subtracting .001 in. (0.025 mm) shim, the backlash will change approximately .001 in. (0.025 mm). 10. Remove Puller Jaws and Puller Bolt from propeller shaft. 23146



a b c d



-



Drive Shaft Dial Indicator Indicator Rod Indicator Pointer



23352



a - Puller Jaws b - Puller Bolt
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CHECKING REVERSE GEAR BACKLASH



Early Style Preload Tool Installation



Install the components from the Bearing Preload Tool Kit (91-14311A1), over the drive shaft in the order shown.



NOTE: If checking reverse gear backlash immediately following forward gear backlash, steps 1-6 are not necessary, as preload tool and dial indicator assembly are already in place. 1. Install the following components from Bearing Preload Tool (91-44307A1) over drive shaft in order shown.



73885



Current Style Preload Tool Installation a b c d e f g



-



Top Nut With Threaded Pipe Nut Spring Thrust Washer Thrust Bearing Thrust Washer Water Pump Face Plate (From Your Gear Housing)



23144



a b c d e f
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Spring Plate Washer Bearing Washer Spacers (3)



MR/ALPHA ONE/ALPHA ONE SS - 3B-47



2. Install and tighten nuts until they just bottom on spacers.



4. Pull up on drive shaft, push down on collar and tighten set screw securely.



23144



a - Nuts (3)



3. Place collar from Bearing Preload Tool (9144307A1) over drive shaft with set screw down. Align set screw with flat on drive shaft.



23145



a - Drive Shaft b - Collar c - Set Screw



5. Back off nuts 3-4 turns and turn drive shaft 2 or more turns to seat bearings.



23145 23146



a - Collar b - Set Screw c - Flat on Drive Shaft
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a - Nuts (3) b - Drive Shaft
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6. Install dial indicator as follows: a. Thread stud adaptor all the way onto stud. Make sure adaptor is snug.



8. Take backlash readings at 4 locations, rotating drive shaft 90 degrees at a time, as follows: a. Lightly turn drive shaft back and forth, so as to feel backlash between gears (no movement should be noticed at propeller shaft).



b. Install backlash indicator rod, dial indicator holding tool and dial indicator as shown. c. Position dial indicator pointer to line marked “I” on backlash indicator rod.



b. Observe dial indicator. Reading must fall between .028-.052 in. (0.71-1.32 mm). c. To ensure reliability of results, take 3 or more backlash readings, turning drive shaft 90 degrees at a time. Be sure to loosen backlash indicator rod and realign dial indicator pointer with line marked “I” on indicator rod.



23146



a b c d



-



Stud Adaptor (91-44307A1) Backlash Indicator rod (91-53459) Dial Indicator Holding Tool (91-89897) Dial Indicator (91-58222A1)



23146



7. Apply backward pressure on propeller shaft as follows: a. Install pinion nut adaptor tool, washer and propeller nut as shown. b. Torque propeller nut to 45 lb. in. (5 N·m).



a b c d



-



Drive Shaft Dial Indicator Indicator Rod Indicator Pointer



9. Perform step a, b or c following. a. If Backlash is Less than Required, add appropriate thickness shims (from Shim Pack P/N 15- 31535A1) between gear housing and bearing carrier. b. If Backlash is More than Required, check for improper installation of bearing carrier. If carrier is installed properly, it will be necessary to replace gear housing. c. If Backlash is Within Specifications, proceed to next step.



23355



a - Pinion Nut Adaptor Tool
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NOTE: By adding .001 in. (0.025 mm) shim, the backlash will change approximately .001 in. (0.025 mm). 10. Remove pinion nut adaptor tool from propeller shaft. 11. Remove dial indicator and associated tools.



ALPHA I and MC I DRIVE SHAFT CHANGES The service drive shaft for the lower unit will no longer have an O-ring groove at the top of the shaft under the splines on all Alpha One 1990 and prior and also MC I through 1976. All present production units contain the New Style shaft without an O-ring groove also.



! CAUTION Before loosening collar set screw, tighten preload tool nuts until they bottom on spacers. 12. Remove bearing preload tool as follows: a. Tighten nuts until they bottom on threads. b. Loosen collar set screw and remove collar. c. Remove nuts and remaining preload tool components.



71185



a - MC l Old Style (With O-ring Groove) b - Mc L New Style (Without O-ring Groove)



71185



a - Alpha One Old Style (With O-ring Groove) b - Alpha One New Style (Without O-ring Groove) 23145



a - Collar b - Set Screw c - Nuts (3)
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WATER PUMP INSTALLATION 1. If O-ring is present, cover drive shaft O-ring groove with a piece of tape.



3. Remove tape from drive shaft O-ring groove.



23343



a - O-ring Groove (If O-ring Groove Is Present)



50312



2. Lubricate water pump base oil seal lips with 2-4-C Marine Lubricant with Teflon and install water pump base with gasket over drive shaft.



IMPORTANT: When completing repair which required removal of water pump impeller, it is recommended that the impeller be replaced. If it becomes necessary to reuse an impeller, DO NOT install reversed from original rotation, or premature impeller failure will occur. Face the curl of the blades in a counterclockwise direction. a



b



50312



a - Impeller b - Counterclockwise Direction



23343



a - Water Pump Base b - Gasket
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4. Install gaskets and face plate with one gasket on each side of face plate and lip on face plate facing toward water pump base. 5. Place a small dab on 2-4-C Marine Lubricant with Teflon on drive key and place key on flat of drive shaft.



9. Position water pump body over drive shaft and water pump studs. Rotate drive shaft in a clockwise direction, while pushing down on water pump body to ease impeller entry into body.



6. Slide water pump impeller over drive shaft. 7. Align impeller key-way with key and set impeller on face plate.



23350



a - Water Pump Body b - Water Pump Impeller c - Drive Shaft



23356



10. Install components as shown. Torque nuts to 60-80 lb. in. (6.8-9 N·m) and torque screw to 30-40 lb. in. (3.4-4.5 N·m).



23147



a - Water Pump Impeller b - Key c - Water Pump Face Plate And Gaskets (One On Each Side)



8. Lightly Iubricate water pump body insert with 2-4-C Marine Lubricant with Teflon. 23266
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Flat Washers and Nuts (3) Screw Water Tube (Plastic) Centrifugal Slinger O-ring (If O-ring Groove Is Present) 90-12934--2 1097



Gear Housing Installation 1. Lubricate end of water tube and drive shaft splines with 2-4-C Marine Lubricant.



NOTE: Gear housing may be held in forward gear by applying light pressure to propeller shaft in counterclockwise direction.



23266



a - Water Tube b - Drive Shaft Splines - DO NOT Lubricate Top Of Drive Shaft



2. Install trim tab allen screw. 3. Install oil seal and apply Special Lubricant 101, 2-4-C Marine Lubricant, or Perfect Seal to oil seal. 4. Check that alignment pins, centrifugal slinger and drive shaft O-ring are in place (if O-ring and O-ring groove are present).



a b c d e f



-



Trim Tab Allen Screw Oil Seal Alignment Pins Centrifugal Slinger O-ring (If O-ring Groove Is Present) Shift Shaft



23138



6. Place drive shaft housing shift shaft in the full forward position.



5. Move gear housing shift shaft clockwise to shift gear housing into forward gear.



23265



a - Shift Shaft
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NOTE: If propeller shaft is rotated in a clockwise direction before shift shafts are coupled, gear housing must be shifted back into forward gear and held in position.



9. Install trim tab and position according to marks made before disassembly. Torque to 30 lb. ft. (40 N·m). Reinstall plastic plug.



7. Align water tube with tube guide and drive shaft and shift shaft splines with upper drive shaft and shift shaft splines and install gear housing.



NOTE: Rotate propeller shaft counterclockwise only after shift shaft splines have engaged. This will help engage drive shaft splines. 8. Secure gear housing to drive shaft housing as shown.



23253



a - Trim Tab b - Allen Wrench c - Plastic Plug



23261



10. Refill drive unit with gear lubricant (Refer to Section 1-B).



23263



a b c d



-



locknuts (One Each Side) - Torque To 35 lb. ft. (47 N·m) locknut - Torque To 35 lb. ft. (47 N·m) locknuts - Torque To 35 lb. ft. (47 N·m) Allen Screw Torque To 28 lb. ft. (38 N·m)
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STERNDRIVE UNIT 

Top Cover Screws. 17-23. 23-31. U-joint Retainer Nut. 200. 271. U-joint Drive Gear Nut. 70-80. 95-108. Water Pocket Cover. Screws. 30-40. 3-4. Oil Vent Screw.
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RF UNIT CONTROL UNIT 

100K*4. CP202 1K*4. S. AL. -. -. TX. S R+. CT. DT. PAG. E L BUSY. APO. F. 2.5. 5. 7.5 . . . S26 S25 S24 S23 S22 S21 S20 S19 S18 S17 S16 S15 S14 S13 S12 ...
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L'espoir unit 

RedÃ©finition des soins palliatifs. Voici quelques commentaires que nous avons reÃ§us : Â« Les prÃ©sentateurs Ã©taient dynamiques et passionnÃ©s. Les participants ...










 


[image: alt]





Unit 7 

C7. A7 9. A Maj7. G7 9. 1. C7 A7. D7 G7 9. G7 9. 2. CMaj7 A7 9. Dm7. G7. Em7 A7 9. Dm7. G7. Em7 A7. Dm7 G7 C7. F7. C7. A7 9. A Maj7. G7 9. C7 A7 D7 G7.
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SHELVING UNIT 

9 nov. 2015 - Certify that cleaning cloths are free of dirt/sand particles that may scratch surface. ESPAÑOL. CUIDADOS DURANTE EL MONTAGE DE LOS.
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Journal Unit 

Il y a 5Â jours - entre tous les acteurs du secteur des transports en vue de rÃ©aliser les ... sur le projet de rÃ©solution A/C.2/72/L.6, intitulÃ© â€œScience, technologie et.
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KYO Unit 

BENTEL SECURITY srl se réserve le droit de modifier les spécifications techniques de ..... Pontet Mode Service:o ⇨ Alarme Possible (par défaut);O ⇨ Alarmes inhibées .... Connecter l'autre bout du câble de Terre à la borne 36 (-) de la carte. .... des
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engine unit - CapHector 

RH Engine Under Cover. LH Engine Under Cover. Battery Tray. Battery Clamp. Air Cleaner Case. Air Filter. Air Cleaner Cap. VSV for EVAP Connector. Battery.
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intermediate unit 1 (b1) 

We serve continental breakfast and regular American breakfast items. ...... Is that a normal temperature? 7 ...... 5 You eat hamburgers, hot dogs and potato salad.
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EXPERT UNIT 3 (B2) 

1. [You meet a saleswoman to discuss computers.] Do you like these new German computers? German computers ..... Yes, the instruction manual must be ready before April. I know. 4 ...... If you order online, we will install a free DVD player.
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EXPERT UNIT 7 (B2) 

Then you call the first name on the list. "DENTON Company, good morning." I'd like to talk with the person in charge of purchases. That's Mr. Lee; I will put you ...
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ADVANCED UNIT 14 (B3) 

What do you do when you go out in the evening? I go to a nightclub. 14. I eat out in a ... caretaker dog trainer software company journalists telephone operators.
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automatic condensate unit 

Chaque appareil de CB25 est offert avec un clapet anti-retour standard de CU7. Chaque appareil de CB50 est offert avec un clapet anti-retour standard de CU2.
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BEGINNER UNIT 5 (B2) 

I'm answering your stupid questions! 13 ... Word Pronunciation - body parts [21 word(s)] leg .... Picture/Word Association with speech recognition [2 exercises]. 1.
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INTERMEDIATE UNIT 7 (B2) 

Would you give me your company name and address? 6. Can I have your company name and address? 6. 4. The name is Boardman. I'm sorry, can you repeat ...
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Unit 2 Activities.pdf 

le stade le ticket marcher aller à pied à la campagne à la maison ..... Service Étoile : 50€ Service Select : 60€. Service Premier : 70€. Nouvelle edition de la fête ...
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BEGINNER UNIT 13 (B3) 

Dad takes the children to school before going to work by public transportation. Let's hope ... The months and seasons go by, but sometimes you have the feeling that time has stopped. Especially ... There is a strike today. Because it crashed. 4.
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EXPERT UNIT 11 (B3) 

Picture/Word Association with speech recognition [2 exercises]. 1 to fax .... The factory in China is the least successful. Regular superlatives. 2. Reformulate as in ...
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INTERMEDIATE UNIT 4 (B3) 

rap music folk music. 7 rock 'n' roll acid jazz opera heavy metal classical music. 8 a space capsule an airplane a submarine an astronaut an airport a catamaran.
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Unit 5 Workbook.pdf 

Discovering Frenck, Nour Paul Blare: Unité 5, Leçon 17 ... book. Your French pen pal loves sports and also wonders if you share his interests. He would like to.
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INTERMEDIATE UNIT 3 (B3) 

You call to find out if the weather is going to ... Tomorrow, Friday, is going to be the same as today. ... At this time of year you only get warmth and sun in countries like South Africa! ..... Most generally, 'After the rain comes good weather' mea
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ADVANCED UNIT 6 (B3) 

crew destination to fly (v.) information desk on strike pilot plane to travel (v.) ... A frantic passenger walks up: "I got caught in traffic and just missed my flight.".
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intermediate unit 11 (b3) 

We spent a lot of money installing these systems and you assured me Cellular Phones took care of its customers. ... Any number of things could be responsible for the problem. 7 ... Flowers is an important client likely to bring in other big fish. Oka
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EXPERT UNIT 6 (B3) 

Yes, I was online when the computer froze. 3. I connected ... I saved a document and my computer froze. 3. 3 ... Sometimes when I'm downloading programs. 5. 5.
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