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Notice
Read all instructions before proceeding. Thestuaogsons should be used if you want to servicecihmplete

70001 or 70010 transmission and rebuild kit 7004% ywurchased. Rebuild kit 70041 includes the vatig

items.

Part Number Description Quantity
70046 Clutch Assembly Wire 1
71003 Oring 4
71010 Retaining Ring 1
71011 Seal, Front 1
71012 Bushing, Input Shaft 1
71016 Spring, Clutch Release 1
71017 Steel Clutch Pressure Disc 6
71018 Metallic Friction Disc 6
71026 Thrust Bearing 2
71035 Oring 1
71040 Output Housing Bushing & Seal 1
71046 Oring 1
71063 Oring 1
73009 Thrust Race, Intermediate Shaft 1

Read70001 and 70010 Clutch Rebuild Instructiohgou only want to service the clutch assemblyeplace

the clutch discs.
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Recommended Tools for Complete Transmission Rebuild
Arbor press

Drill press

Oring pick

Retaining ring pliers

Allen wrenches

Torque wrench

Magnaflux machine

Runout gauge

#18 and #31drill bits

Large flat blade screwdriver
Small flat blade screwdriver
Philips head screwdriver
Saf-T-Lok R80

Loctite 277

Silicone sealant

Light grease

Parts washer

Combination wrenches

Feeler gauges
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Disassembly Procedure

1. Disconnect all plumbing connected to the transrmaissind remove the transmission from the vehicle.

2. Before disassembly, inspect the case and outpwitgdor cracks. The areas where cracking is iilaay
to occur are at the ribs of the case and aroundutut housing bolts. Inspect the input shaft for
indications of damage. Damage to the output hgusilseal and bushing can indicate problems ingide
transmission.

3. Drain all fluids from the transmission by removitig fill and drain plugs (71041 & 71059).

4. Remove the nuts (73022) and lock washers (73028nneg the shift levers (73024 & 73021).

5. Remove the shift levers.

6. Remove the side cover socket head cap screws (Y a@@lock washers (71043).

7. Remove the side cover (72001).

8. Remove the six socket head cap screws (71009)ngeitsbugh the front retainer (72004).

9. Remove the front retainer.

10. Spin the input shaft (74020) and look for brokemissing teeth on the gears.

11.Remove the input shaft.

12.Remove the input shaft bushing (71012) and disitard

13.Remove the retaining ring (71010) from the inpwfsh

14.Remove the bearing (71008) from the input shaft.

15.Use a small flat blade screwdriver to remove theeal (71011) from the front retainer. Do notasch or
damage the front retainer. Discard the oil seal.

16.Remove the synchronizer (74021).

17.Remove the two bolts (71038) passing through thierse idler shaft cover (73020).

18.Tap on the end of the reverse idler shaft (73041 it closest to the front of the transmissioretaove the
reverse idler shaft cover.

19.Remove the reverse idler shaft from the rear otrfaesmission.

20.Remove the reverse idler gear (74004).
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21.Position the transmission case on its front face.

22.0pen the clutch bleeder (71027) and remove thelbltescrew.

23.Remove the three piston cap socket head cap s¢ra@s34).

24.Remove the piston cap (73013).

25.Remove the three clutch actuator pins (71030).

26.Remove the piston (73015) from the piston cap tsf fotating the piston approximately % turn while
keeping the piston cap stationary. Then slidec&etchead cap screw through the piston cap umilacd is
made with the piston. Then push on the end oftlt&et head cap screw to remove the piston. Do not
scratch the inner diameter of the piston cap.

27.Remove the piston oring (71035) and discard it.

28.Remove the two screws (71065) from the output mou&2003 or 72021) that retain the oil seal (73040

29.Remove the oil seal from the output housing andadliit.

30.Remove the bushing set screw (71064).

31.Remove the grease fitting (71037).

32.Remove the four output housing bolts (71042) anektthock washers (71061).

33.Use a flat blade screwdriver to pry the output hagifrom the transmission case (72002 or 72020).

34.Use retaining ring pliers to expand the retainiing 71022) that is around the large bearing (7102&e
output housing. Do not remove the retaining riraynT the output housing.

35.Tap on the yoke end of the output shaft (74010)Jawxpanding the retaining ring (71022) to remdve i
from the output housing.

36.Remove the retaining ring (71024) that is arourgdahtput shaft.

37.Remove all gears and bearings from the output.shaft

38.Remove the bushing (71040) from the output houamydiscard it.

39.Use a large flat blade screwdriver to compres<lineh by placing the blade between the inner faee of

the transmission case and the intermediate sh&@0@) and then using a prying motion.
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40.Place the clutch assembly wire (70046) over thicklhhousing and driven gear — input mesh. Seer&sg2l
and 3.

41.Remove the intermediate shaft retainer (73014)ushimg on the counter shaft pin end that is closetgte
front of the transmission.

42.Remove the counter shaft pin (73010) from the trassion case and check for signs of wear and damage
Replace the counter shaft pin if there are groavéise outer diameter of the pin.

43.Remove the clutch assembly through the hole noynoaltupied by the output housing.

44.Remove the oring (71046) from the front of the srarssion case and discard it.

45.Remove the clutch assembly wire from the clutclelaudy.

46. Separate all bearings and thrust washers and towakidns of damage, such as missing needle rallers
cracks in the thrust washers.

47.Look for cracks on the large thrust washer (7300®@place the thrust washer if there is damageew
thrust washer is provided in the 70041 rebuild kit.

48.Remove the forward clutch ring (73007) from theveln gear — input mesh (74002).

49.Remove the large oring (71063) and discard it.

50. Inspect the thrust washers (71032) in the clutcimdior cracks. Replace the thrust washers if tiere
damage.

51. Separate the metallic friction discs (71018) frdva steel clutch pressure discs (71017).

52.Measure the thickness of the metallic friction diaad steel clutch pressure discs with calipers or
micrometers. Replace any disc that is thinner thai5”.

53.Measure the thickness of the rear clutch disc (IL0Replace the disc if it is thinner than 0.178".

54.Measure the thickness of the forward clutch rir@0(7). Replace the ring if it is thinner than @21
Remove all burrs and raised edges before reassembly

55.Use a parts washer to clean all gears, shaftsingsacase, output housing and anything else bk
and/or dirt on it. The side cover does not nedaktdisassembled before cleaning. All dried silemust

be removed. Replace any needle roller beariniggeifollers fall out of the cages during cleaning.
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56.Use pressurized air to remove excess parts walsier DoNOT allow any of the bearing components to
spin while removing excess parts washer fluid. Bgenand/or injury could occur.

57.Use a wire brush to remove any silicone not remonebe parts washer

58. Visually inspect the synchronizer after cleaningsually check that the lugs on the synchronizerlzack
tapered. Replace the synchronizer if the lugatdack tapered, have rounded corners, or if taere
problems keeping the transmission in gear.

59. Reinspect the case and output housing after washing

60.Use a Magnaflux machine to inspect the first gemed, input and output shafts, synchronizer, amahter
shaft gears for cracks. Follow the instructionsvded with the Magnaflux. A Maganflux is necegstar
find cracks that are not visible to the naked eye.

61.Check for runout on the output shaft. The outpatftsmust be mounted between centers. Runout dloeul
checked in front of the yoke splines and on botugd bearing surfaces. Subtract the largest rwadue
from the smallest measured at each position talz&the runout. 0.007” or less is acceptableutin
Replace the output shatft if there is more than®.@0nout at any position.

Reassembly Procedure

1. Apply Saf-T-Lok R8O to the outer diameter of thevr@utput housing bushing (71040).

2. Align one of the precut grooves in the inner diagnelf the bushing with the grease fitting holeha butput
housing (72003 or 72021).

3. Use an arbor press to press the bushing into ttpaibbiousing until the bushing and output housirgg a
flush.

4. Apply Saf-T-Lok R80 to the outer diameter of thevreutput housing oil seal (71011).

5. Use an arbor press to press the oil seal intout@ub housing.

6. Align the grease fitting hole in the output houswith a #18 drill bit and drill through the bushing

7. Align the bushing set screw hole in the output hogisvith a #18 drill bit and drill through the busp.

8. Align an oil seal screw hole in the output housivith a #31 drill bit and drill into the oil seaOnly drill

through the outer steel ring of the oil seal. Refer the other screw.
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9. Use compressed air to remove any chips and debris.

10.Thread two oil seal screws (71065) into the outpusing.

11. Apply Loctite 277 to the threads of the bushingsseew (71064).

12.Thread the bushing set screw into the output hgusntil the brass tip of the set screw is flushhwite
inner diameter of the bushing, Then turn the gsiet screw % turn counter-clockwise.

13.Thread the grease fitting (71037) into the outmuding. Do not over tighten the grease fittingagere
damage to the output housing could result.

14.Install the new intermediate shaft oring (71046 ithe transmission case (72002 or 72020).

15.Thread the fill and drain plugs (71041 & 71059pitite transmission case. Do not overtighten thgpas
severe damage to the transmission case could.réudtdrain plug has a magnet on the end of ititaisd
threaded into the hole that is closest to the bottdthe transmission case.

16.Install a new oring (71035) into the groove in heton (73015). The piston oring is red.

17.Apply light grease to the piston oring.

18. Press the piston into the piston cap (73013). cieuts in the piston must align with the holethia piston
cap.

19.Pack all of the bearings with grease.

20. Assemble the output shaft using Figure 1 as rebéeren

21.Slide the output shaft assembly into the outputsiau

22.Expand the retaining ring (71022) already in thgpatihousing

23.Press the output shaft assembly into the outpusinguwntil the retaining ring (71022) engages \lité
groove in the large roller bearing (71023).

24. Assemble the clutch using Figure 2 or 3 as referefithere are two models of the 70001 and 70010
transmissions. The newer modelsNIOT use a retaining ring to locate the first driveaig€’4012). The
older models use a retaining ring (71047) to lotlagefirst driver gear (74012). Figure 2 shouldused if a
retaining ring iINOT used to locate the first driver gear (74012).ufeég3 should be used if a retaining ring

(71047) is used to locate the first driver geaOZ2). The clutch requires six metallic frictiorscs (71018)
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and five steel clutch pressure discs (71017) ifrétaining ring iNOT used. The clutch requires six
metallic friction discs (71018) and six steel clufressure discs (71017) if the retaining ring &7)Qds
used. Apply one of the recommended fluids to emetallic friction disc (71018) before it is insedl.

25.Compress the clutch assembly and place the clssdnably wire (70046) over the clutch housing ard th
driven gear — input mesh. See Figures 2 and 3.

26.Position the transmission case on its front face.

27.Pass the clutch assembly through the large hdleeimear of the transmission case.

28.Place one thrust washer (71025) onto the internedizaft.

29.Place one needle thrust bearing (71026) onto thisttkvasher (71025).

30.Place one thrust washer (71025) onto the thrustrigeé/1026). There should now be one thrust bgari
(71026) between two thrust washers (71025).

31. Align the clutch assembly, thrust washers, andsthipearing with the counter shaft pin hole in the
transmission case.

32.Pass the counter shaft pin (73010) through theecefthe thrust washers, thrust bearing, and lelutc
assembly, but do not push the counter shaft poutyir the front of the transmission case.

33.Now place the transmission case onto its backvdgke preventing the counter shaft pin from falliogt of
the transmission case.

34.Apply grease to one flat face of the intermedi&@fisthrust race (73009).

35.Place the greased surface of the intermediate sirafit race against the top surface of the drgesar -
input mesh (74002).

36.Place a needle thrust bearing (71026) onto thenrgdiate shaft thrust race (73009). Position dwdie
thrust bearing on the intermediate shaft thrust sacthat the needle thrust bearing is just vighneugh the
counter shaft pin hole in the transmission case.

37.Place a thrust washer (71013) onto the needletthaaing (71026).

38. Align the intermediate shaft thrust race, needtaghbearing, and thrust washer with the countaft gin

hole in the transmission case.
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39.Now push the counter shaft pin through the frorthefmain case. Verify that there is a thrust wash
touching the transmission case at each end ofitibehcassembly. Verify that the counter shaft passes
through all of the components shown in Figures@ an

40.Remove the clutch assembly wire from the clutch asmbly.

41 . Verify the operation of the clutch by compressingith a large flat blade screwdriver. The clustiould
disengage when the screwdriver is removed. Dg@raateed until the clutch operates correctly andchepe
completely when the screwdriver is removed. Thsd@uld be 0.080” to 0.100” of clutch movement.
Check this with feeler gauges.

42. Apply a thin layer of silicone to the main caseusn the output housing opening and around the agsni
for the clutch actuator pins and piston cap screids.not allow silicone to enter the holes for th&tch
actuator pins.

43. Slide the output housing into the main case. Mbslgears on the output shaft with the gears on the
intermediate shaft as the output housing is iresfall

44.Install the four 7/16-14 x 1.50” output housingtsdl71042) and three lock washers (71061). A lock
washer is not used on the bolt closest to the pisap. Apply anti-seize to the bolts if the trarssion case
is magnesium. Torque the bolts to 40-45 ft-lba oriss cross pattern.

45. Place the intermediate shaft retainer (73014) tredransmission case.

46. Install the three clutch actuator pins (71030).

47.Check the clutch movement again by pushing onxpesed ends of the clutch actuator pins. Theraldho
be 0.080” to 0.100” of free play.

48. Apply silicone to the face of the piston cap (73013

49, Attach the piston cap to the main case with th/¥de2D x 2.25” socket head cap screws (71034). tidasi
the piston cap so that the bleeder is closeste@tiput housing bolt that does not use a lock aasApply
anti-seize to the screws if the transmission caseagnesium. Torque the screws to 60 in-lbs ((Bsit-

50. Apply anti-seize to the bleeder screw (71027).

51.Install the bleeder screw completely then backiwotturns.
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52.Lay the transmission on its side with the side cawtout facing up.

53. Apply a light coating of a recommended fluid to theéput shaft spline inside the transmission case.

54.Install the synchronizer (74021). The side withlags points towards the output housing.

55. Verify that the synchronizer slides freely and doesbind.

56. Grease the inner diameter of the reverse idler lgesining in the reverse idler gear (74004).

57.Place the reverse idler gear into the main cadetivé groove closer to the front of the transmissiase.

58.Slide the reverse idler shaft (73011) through thedmission case and the reverse idler gear.

59. Slowly spin the reverse idler gear and apply gréasiee shift fork groove in the outer diametetod
reverse idler gear.

60. Apply a thin film of silicone to the reverse idkenaft cover (73020).

61.Place the reverse idler shaft cover over the revielter shaft and secure it to the transmissioe gagh two
1/4-20 x 0.50” socket head cap screws (71038). yAapti-seize to the screws if the transmissioredas
magnesium. Torque the screws to 60 in-Ibs (54j:Ib

62. Slide the roller bearing (71008) onto the inputfs(ig020). The bearing retaining ring should bagp
from the input shaft gear teeth.

63. Install the retaining ring (71010) into the groaomehe input shaft. The sharp corner on the idi@meter
of the retaining ring should be closest to the trghaft splines.

64.Grease the inner diameter of the input shaft asértrthe new input shaft bushing (71012) into tipaut
shaft.

65. Grease the end of the output shatft.

66. Slide the input shaft assembly into the main case.

67.Rotate the input shaft and check for any problemet @s binding or excessive noise.

68. Slide the reverse idler gear until it engages anate the output shaft to check for problems. dimput
shaft should spin. Any binding of the transmissy@ars indicates a problem.

69. Disengage the reverse idler gear.

70. Slide the synchronizer until it engages with thauithshaft and rotate the input shaft. Check fobfams.
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71.Grease the groove in the synchronizer while thatispaft is spinning.

72.Slide the synchronizer into the neutral position.

73.Apply Saf-T-Lok R80 to the outer diameter of therft retainer oil seal (71011).

74.Press the oil seal into the front retainer (72004) the oil seal can go no further into the froetainer.
See Figure 4 for the proper orientation of the fretainer oil seal.

75.Apply grease to the front retainer oil seal.

76.Apply silicone to the back face of the front retin

77.Slide the front retainer over the input shaft. Bileeturn galley in the front retainer shouldgesitioned
towards the bottom of the transmission. The fretdiner bolt pattern is not symmetric to prevecbirect
installation.

78.Thread the six 1/4-20 x 1.00” socket head cap ss(@4009) through the front retainer and into the
transmission case. Apply anti-seize to the sciéth® transmission case is magnesium. Torquathews
to 60 in-lbs (5 ft-Ibs) in a criss cross pattern.

79. Slide a yoke into the output housing. The yokeusdhglide and spin freely. The bushing set screay m
need to be adjusted if the yoke binds.

Side Cover Rebuild Procedure

1. Remove the outside shift levers if still attached.

2. Remove the three 5/16-18 x 0.31” set screws, dsegamigs (71004), and detent balls (71006).

3. Begin sliding the first/high shift rod (73006) aftthe side cover (72001). Continue until thetfirgh
shift lever (73003) can be disengaged from thé#/ffiigh shift rod. Do not slide the first/high shibd any
further.

4. Push the first/high shift lever out of the side eov

5. Remove the two orings (71003)

6. Install new orings onto the first/high shift lever.

7. Apply grease to the hole in the side cover.

8. Apply grease to the groove cut in the shift forR{@2).
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9. Reinstall the first/high shift lever into the sidever.

10. Align the circular tab on the first/high shift laweith the groove in the first/high shift fork beé
completely pushing the first/high shift rod inteetkide cover.

11.Repeat steps 3-10 for the reverse shift rod (73@08)reverse shift lever (73003).

12.Place one detent ball into each of the three tle@ddles in the front face of the side cover.

13.Place one detent spring into each of the thread®@ holes in the front face of the side cover.

14. Apply Loctite 277 to the threads of the three 51B6x 0.31” set screws.

15. Thread one set screw into each of the three thdeladles in the front face of the side cover. Ttrews
should be tightened until flush with the side cover

16. Slide the shift rods by rotating the shift leveiou should be able to feel the detents as thé it slide.
The detents should be firm, but should not pretleashift rods from sliding. The detents shoultb®too
soft or they will not contribute to keeping thensanission in gear. Adjust the set screws in 14 tu
increments until the feel of the detents is satisfiey.

Final Assembly Procedure

1. Apply silicone to the surface of the side covet thates to the transmission case.

2. Move the synchronizer and the reverse idler ge#lrdw neutral positions.

3. Move both shift levers on the side cover to thetnal positions.

4. Reinstall the side cover. Be sure that the sbitd engage with the synchronizer and the revelise gear.

5. Attach the side cover to the transmission casegusieven 5/16-18 x 0.87” socket head cap screwd0T/)1
and lock washers (71043). Apply anti-seize todtrews if the transmission case is magnesium. Ugorq
the bolts to 200 in-Ibs (17 ft-Ibs) in a criss @@attern.

6. Reinstall the outside shift levers (73024 & 730@4ing nuts (73022) and lock washers (73023). ®hgdr
lever is for high/low. The shorter lever is foveese/neutral. Torque the nuts to 250 in-lbs {AbS).

7. Shift the transmission to low, high, and then reedo verify that the transmission is functionimgrectly.

8. Refill the transmission with the recommended flaftér installing onto the vehicle.
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3 71024 | TRUARC RETAINING RING #5160-137 SHR-137
4 73012 OUTPUT SHAFT BEARING SPACER

5 73017 SPACER - FIRST GEAR

6 7303l LOW-REVERSE SPACER

7 74007 DRIVEN REVERSE GEAR

8 74010 OUTPUT SHAFT

9 7401 GEAR DRIVEN FIRST

Figure 1. Output shaft assembly
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Front of transmission case

Figure 2. Clutch assembly without retaining ring (2.047).
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Front of transmission case

Figure 3. Clutch assembly with retaining ring (710%).
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Figure 4. Front retainer oil seal installation.
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